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Appendix B5 contains the results of the OU6 Phase I pond sediment sample gamma radiation 
screening. Radiological screening was performed on extracted pond sediment cores in 5 cm 
intervals utilizing a FIDLER. Screening results, recorded in CPM, are listed by IHSS 
designation and depth interval. 
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Introduction 

A radiological survey was conducted at the Rocky Flats Plant Operable Unit 6 (OU-6). during the 
period 22 April through 3 June, 1993. The survey employed an array of 5.75'3'0, N-type, high purity 
germanium (HPGe) gamma ray detectors suspended 6.5 meters above the ground level (AGL). 

The processed data from OU-6 indicated that detected radioisotopes were generally consistent 
with those expected from normal background emitters. At OU-6 there was clear evidence of soil 
disturbance and there were areas of elevated concentrations of americium 241 ( h - 2 4 1 ) .  

1.0 Survey Procedures and Equipment 

OU-6 was sampled using a 100 foot (-30.5m) grid pattern. The grid was laid out using a Global 
Positioning System (GPS) in the real time differential mode. The GPS was tested twice daily at ENERGY 
a reference station installed by the National Oceanic and Atmospheric Administration (NOM). 
Typically, the accuracy of the GPS was better than two meters. Sampling nodes were tied to Colorado 
State Planar Coordinate System (State Plane Zone 502) by converting NAD-27 coordinates (latitude and 
longitude) using Corpsecon version 2.1. 

An array of 5, nominally 75% N-type coaxial detectors was used to perform the in S J ~ U  
measurements. The array was suspended 6.5 meters above the ground by a pnuematic telescoping mast 
which was mounted to the rear of a four wheel drive vehicle. Gamma ray data were collected over a 3600 
second interval and analyzed with NUclear Material AnaLysis program (NuMAl) running in a PC 
compatible computer. The raw data were 
continued on the results from N W  usi 

d on floppy disks and magnetic tape. The analysis 
FL, a contouring package from Golden Software, Inc. 

2.0 Natural Background Radiation .. 
Natural background radiation originates fro the decay of radioactive elements present in the 

earth and from cosmic rays entering the earth's atmosphere from space. The radioactive elements present 
in the earth are urani'um and its decay products, thorium and its decay products, and radioactive 
potassium. Natural terrestrial gamma radiation originates from the decay of these elements. Local 
concentrations of these nuclides typically produce radiation levels ranging from 1 to 15 uR/h witlun the 
United States1. The natural terrestrial radiation Ievels are dependent upon the geologic character 
immediately surrounding the point of interest. 

One member of each of the uranium and thorium decay chains is a noble gas (radon) which can 
both diffuse through the soil and be transported in the air to othe locations. Therefore, the level of 
airborne radiation depends on the eteorological conditions, the mineral content of the soil, and soil 
permeabdity. etc., existing at each cation at a particular time. Typically, the airborne radiation 
contributes from 1 to 10% of the natural background radiation levels. 

Cosmic rays, the space component, interact in a complex manner with the elements of the earth's 
atmosphere and soil. These interactions and the cosmic rays themselves produce an  additional natural 
source of radiation. Radiation levels due to cosmic rays vary with elevation and geomagnetic latitude. 
Typical levels in the United States range from 3.3uR/h in Key West, Florida to 7 . 2 W  in Flagstaf€, 
Arizona.1 



3.0 Analysis and Results 

Gamma-ray spectra collected by the sampling systi:ms represented an energy range o f  20 to 3000 \ 
keV. All photopeaks present in the spectra were analyzed and corresponding radionuclides were 
identified. Those nuclides found present were quantified. IRadionuclides resulting from an established 
decay chain or subchain have been reported as the parent. ]Lead 214 (Pb-214) and bismith 214 pi-214) 
are offspring of  radium 226 (Ra-226) and hence are reported as concentrations o f  h - 2 2 6 .  

While it is true that the parent of the chain that Ra-226 is a member is uranium 238 (U-238). and 
it is often assumed that for undisturbed soils secular equilibrium exists, however in most surface soils 
secular equilibrium has been disturbed. This phenomenon is due to migration rates o f  each species being 
significantly Werent. Uranium and radium migrate within the soil matrix at different rates due to 
chemical processes within the matrix. Since they both have: long half lives the migration can be observed 
radiometrically (ie. even if the rate o f  transport is extremely slow there is ample time for the phenomenon 
to become apparent, >10E3 years). In populated areas man has also distrubed the equilibrium through his 
day to day activities o f  landscaping, construction, agricultuxe, etc. Therefore, it should not be suprising 
that surface soils exhibit disequilibrium. 

As stated above all detectable photopeaks within hie measured spectrum were analyzed. It is 
useful to know the detectibility o f  the measuring system. That is, how much activity of a radionuclide 
must be present before it can be sensed Jvith any certainty. This often referred to as the minimum 
detectable activity, MDA. The MDA for radionuclides present in the soil is a function of gamma ray 
energy, distribution in the soil matrix, other present gamma emitting radionuclides, sensor and its 
geometry, count time analysis methodology; in short there are many factors that can affect MDA. 

The analysis software, NuMAl, looks for a photopeak (signal) and then removes the continuum 
(background) resulting in net photopeak counts. Or: 0 +@ 

N = T - B  

where: N = net photopeak counts 

T = total counts 

B = background counts 

It follows then that: 

since: T- N+ B 

and: N = T - B  

SO: N = N + B - B  

then: CJ= ( SQR ( N + ( 2 * B ) ) ) / S 

where: CJ = standard deviation 

S = count time 

The MDA t i p  is defined as: 



M D A = 3 * d  * C  

where: C = conversion factor normally in units of [@Ci/g)/cps] for disuubed sources. 

In the case where there are multiple photopeaks for a single radionuclide the result can be 
expressed as a weighted average. The photopeak signal is weighted by one over the square of its standard 
deviation or: 

and: MDA = 3*C*SQR( 1/Z(l/Oj2)) 

Typical values of MDA for the survey area are given below for selected radionuclides. These 
values would apply for sources uniformly distributed over the field of view of the survey system and 
averaged over the top 3cm (-1 inch). 

Table I 

Typical MDAs for Opcrable Unit 6 

Am-24 1 ............. 0.14 pCi/g 
CS-137 .............. 0.01 pCi/g 
U-235 ................ 0.02 pCi/g 
U-238 ................ 0.61 pCi/g 
Ra-226 ............... 0.02 pCi/g 
Th-232 ............... 0.02 pCi/g .. 
K40 .................. 0.15 pCi/g 

4.0 Survey Results 

The data presented in Table I1 are the of the survey conducted at OU-6. As the table 
indicates there is a locaticm assignment b 0 foot (-30.5m) grid and based on Colorado Grid 
Coordinate System. The results of the measurements are given in units of pCi/g. These results are based 
on a homogeneous three dimensional distribution of the species within the soil matrix and averaged over 
the top 3 cm (-1.2") of soil. The Am-241 concentration values reponed are two sigma values or greater. 
A zero for Am-24 1 concentration represents a value less than 0.095 pCi/g. 

reported in Table I1 were then processed using SURFER in a effort to display the data as 
isoconcenuation contours for tren alysis. Inclosed are the results of that effort. It is interesting to note 
that the Am-24 1 contamination i S 156.2 was more prevalent along the edges of the MSS as opposed 
to the interior of the IHSS. The edges of the MSS sloped away from the center and there was some debris 
visible. 

Table I1 also includes the raw data file name for each of the spectn collected in OU-6. The raw 
data as well as the summary data (Table 11) are provided on magnetic tape. The raw data follows the 
EG&G Instruments ADCAM format and included in the header are the measurement specific data 
(Detector Number, Count Time, Detector Height, Operable Unit, Station, Colorado Grid Coordinate 
(NAD-27, State Zone 502) N&E, and Date). 

r- 
, 
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APPENDIX B2 
OU6 PHASE I FIDLER SURVEY DATA 

(RECORDED IN COUNTS PER MINUTE) 

NUMBER SITE NUMBERS DATE BACKGROUND HIGHEST LOWEST 

SLUDGE DISPERSAL AREA 
141 75992 11/2/92 1619 ss9 -203 

POND A-4 
142.4 75092 1 1/9/92 1405 208 -190 

POND B-5 
142.9 75292 11/9/92 1433 -3 3 -230 

OLD OUTFALL AREA 
143 60092/SS600092 2/4/93 1933 
143 60 192/SS600 192 2/4/93 1933 
143 60292/SS600292 2/2/93 1703 
143 603 92/SS6003 92 2/2/93 1703 
143 60492 2/2/93 1703 
143 60592177492 2/2/93 1703 
143 60692 2/8/93 1621 

SOIL DUMP AREA 
156.2 63592/SS602892 
156.2 63692lSS602992 
156.2 73592lSS606792 
156.2 73692/33606892 
156.2 73 792138606992 
156.2 7 3 8 921s S607092 
156.2 7399268607 192 
156 2 74092/SS607292 
156 2 74 192/SS6073 92 
156.2 74292188607492 
156.2 74392lSS607592 
156.2 74492lSS607692 
156.2 74592lSS607792 
156.2 74692fSS607892 
156.2 74792lSS607992 
156.2 74892/SS608092 
156.2 74992/SS608192 
156.2 77592/SS608292 
156.2 77692/88608392 
156.2 77792/SS608492 Q 156.2 77892/SS608592 

1/7/93 
1/7/93 

10/28/92 
10/28/92 
10/29/92 
12/4/92 
10/28/92 
12/8/92 
10/26/92 
10/26/92 
10/26/92 
1 1/9/92 
10/26/92 
12/7/92 
10/28/92 
12/8/92 
10/26/92 
10/28/92 
10/28/92 
10/28/92 
10/27/92 

1173 
1173 
1291 
1219 
1391 
1847 
1219 
1473 
1353 
1353 
1353 
1240 
1326 
11668 
1219 
1857 
1573 
1219 
1433 
1433 
1316 

-301 
-258 
1 

191 
193 
389 
89 

288 
483 
43 3 
3 26 
111 
43 1 
439 
327 
199 
252 
168 
140 
6 

284 
3 04 
-54 

249 
154 
57 

465 

-50 1 
-472 
-230 
-329 
-238 
-240 
-64 

68 
25 
-26 
-103 
-88 
-429 
-68 
80 
-60 
41 
8 

-133 
-214 
-145 
33 

-359 

84 
-128 
-1 17 
-4 1 
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APPENDIX B2 
OU6 PHASE I FIDLER SURVEY DATA 

(RECORDED IN COUNTS PER MINUTE) 

IHSS SURVEY 
NUMBER SITE NUMBERS DATE BACKGROUND HIGHEST LOWEST 

156.2 77992lSS608692 10127192 13 16 
156.2 75892 10129192 1391 

TRIANGLE AREA 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 

637921SS620592 
63892 

63 992173 3 92 
69492lSS606 192 
69592lSS620 192 

69692 
69792 
69892 

699921SS606292 
70092188620292 

70192172292 
70292172592 

70392 

10115192 1422 
10121192 1761 
1 012 1 I92 1761 
1016192 1889 
1016192 1806 
1017192 1392 . 
1018192 1883 
1017192 1511 
1017192 1353 
1017192 1299 
1017192 1540 
101719 1717 
1019192 

70492 1019192 
1019192 

70692lSS620392 1019192 
70792/73092/8860 1011 0192 

10110192 

7 1 1921723921s 1011 3/92 
7129217279ZS 1011 3/92 

71392 101 13/92 
71492 
71592 
71692 

71 792173492 
7 189217329USS606692 

7 1992 
72092172892 
72 192172492 

73 192 
76192 
76292 

1011 3/92 
1011 3/92 
101 13/92 
10114192 
10114192 
10114192 
1011 4192 
101 14192 
1011 3192 
9/23/92 
1 1/9/92 

2302 
2302 
2302 
2302 
2069 
2069 
2069 
2273 
2273 
2273 
2273 
1336 
1335 
1336 
1348 
1348 
1348 
1348 
1348 
1336 
1585 
1433 

368 
150 

358 
309 
3 93 
665 
119 
454 
-88 
-42 
76 
72 
20 1 
472 
160 

565 1 
127 
-2 10 
3 18 
-84 
64 
-4 
70 

-348 
-626 
259 
718 
915 
409 
469 
958 
230 
673 
259 
446 
305 

-66 
-250 

-121 
-ss9 
-4ss 
-232 
-210 
-97 
-341 
-414 
-199 
-173 
-187 
-48 1 
-893 
22 

-396 
-772 
-574 
-660 
-508 
-868 
-668 
-740 
-966 
-100 
135 
295 
-5 
-75 
100 

-225 
3 

-100 
-226 
-154 
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APPENDIX B2 
OU6 PHASE I FIDLER SURVEY DATA 

(RECORDED IN COUNTS PER MINUTE) 

IHSS SURVEY 
NUMBER SITE NUMBERS DATE BACKGROUND HIGHEST LOWEST 

TRENCH A 
166.1 66892 12/3/92 1292 
166.1 66992 12/3/92 1292 
166.1 67092 11/30/92 1148 
166.1 67 192 12/2/92 1045 
166.1 67292 11/30/92 1148 
166.1 67392 12/2/92 1407 
166 1 67492 12/2/92 1407 
166.1 68292 12/7/92 1500 

TRENCH B 
166.2 67592 1/6/93 1204 
166.2 67692 1 /6/93 1204 
166.2 67792 1/6/93 1204 
166.2 67892 1/6/93 1204 
166.2 67992 1/6/93 1204 
166.2 68092 1/6/93 1204 
166.2 68 192 1/6/93 1311 
166.2 77392 1 1120192 13SS 

TRENCH C 
166.3 68392 12/8/92 1545 
166.3 68492 12/8/92 1545 
166.3 68592 12/9/92 1229 
166.3 68692 12/9/92 1229 
166.3 68792 12/9/92 120 1 
166.3 68892 12/9/92 1229 
166.3 68992 121 15/92 13 10 
166 3 69092 121 15/92 13 10 
166.3 69 192 121 1 5/92 13 10 
166 3 69292 121 1 5/92 13 10 
166.3 69392 121 1 5/92 13 10 
166 3 76992 11/16/92 1591 

NORTH SPRAY FIELD AREA 
167.1 6 1 192lS8600492 1012 3 192 13 14 
167.1 6 1292/SS600592 10/23/92 1129 
167 1 6 1392/SS600692 10/20/92 1230 
167 1 6 1492/SS600792 10/20/92 1230 
167.1 6 1592lSS600892 10122192 1128 

796 
832 
144 
187 
56 
384 
418 
86 5 

273 
296 
150 
71 
328 
2 16 
137 
356 

232 
169 
109 
109 
ss 
104 
634 
277 
3 14 
305 
493 
-290 

19 
346 
50 1 
191 
382 

-50 
-1 13 
-162 
-1 10 
-193 
-37 
-46 
-40 

-165 
-1 12 
-264 
-207 
-258 
-238 
-244 
-77 

-233 
-3ss 
-326 
-324 
-150 
-20 1 
58 
-82 
40 
70 
110 
-675 

-23 1 
-53 
0 

-1 10 
-148 
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APPENDIX B2 
OU6 PHASE I FIDLER SURVEY DATA 

(RECORDED IN COUNTS PER MINUTE) 

NUMBER SITE NUMBERS DATE BACKGROUND HIGHEST LOWEST 

167.1 6 1692/SS600992 101 1 9/92 1168 
167.1 6 1792/SS601092 10/20/92 1230 
167.1 61892/SS601192 10122192 1128 
167.1 61992/SS601292 10/22/92 1323 
167.1 62092/SS60 1392 11/12/92 1072 
167.1 62 192/SS60 1492 1 01 19/92 1168 
167.1 622926860 1592 10/19/92 1145 
167.1 62392/SS601692 10/23/92 13 14 
167.1 62492lSS60 1792 10/19/92 1145 
167.1 62592/SS601892 10/19/92 1168 
167.1 62692lSS60 1992 10/20/92 1296 
167.1 62792/SS602092 10122192 1128 
167.1 62892fSS602192 9/9/92 1568 
167.1 62992lSS602292 101 19/92 1168 
167 1 63092/SS602392 10/19/92 1145 
167.1 63 192/SS602492 1 0/ 1919 1145 
167.1 63292fSS602592 10/22/9 1128 
167.1 63392fSS602692 10/20/92 1296 
167.1 77 192 1628 

SOUTH SPRAY FIELD AREA 
167.3 66092/SS605392 962 
167.3 66 192/SS605492 962 
167.3 66292/SS6OSS92 962 
167.3 66392lSS605692 11/6/92 962 
167.3 66492lSS605792 11/6/92 962 
167.3 66592lSS605892 11/6/92 962 
167.3 66692lSS605992 11/6/92 958 
167.3 66792/SS606092 1 1/6/92 962 
167.3 76792 9/22/92 lSS8 

EAST SPRAY FIELD AREA 
216.1 78092lSS608792 10129192 1500 
216.1 78 192lSS608892 10/30/92 1519 
216.1 78292lSS608992 10/29/92 1500 
216.1 78392lSS609092 1029192 1500 
216.1 78492BS609192 1 0J29J92 1519 

299 
248 
46 1 
191 
323 
6 92 
215 
59 
112 
272 
91 
436 
338 
23 1 
176 
158 
716 
408 
247 

389 
280 
384 
264 
284 
393 
300 
340 
367 

117 
78 
98 
-106 
-75 

22 
-137 
-144 
-18 
135 
-4 8 
-145 
-280 
-6 3 
23 
-234 
65 
4 
20 
-25 
-3 1 
136 
-6 9 
-84 

169 
88 
72 
53 
47 
88 
-4 5 
99 
-106 

-104 
-357 
-287 
-279 
-419 

216.1 78592fSS609292 10/29/92 1519 . -  _ _  - -1 14 -409 

e 
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APPENDIX B4.1 
OU6 PHASE 1 EM SURVEY METHOD AND FIELD PROGRAM 

1.0 INTRODUCTION 

Geophysical techniques were used to support the investigation of IHSS's 166.1, 166.2, and 
166.3. The primary objective of the geophysical survey was to help delineate the location(s) 
of suspected burial trenches identified during areal photograph review. Additional objectives 
included the characterization of any identified trenches with regard to orientation and size, 
and provide additional subsurface information to help plan intrusive activities. 
Electromagnetic (EM) methods were used to accomplish the above objectives. Specifically, 
terrain conductivity was the EM technique used because it is a cost-effective tool in which 
landfill, hardfill and trench materials are usually identifiable as electrical conductivity 
anomalies. The following sections provide a description of the EM method, a discussion of 
the field program, and results of the geophysical program. 

2.0 ELECTROMAGNETIC METHOD 

The EM 
and soil 

methods provide a rapid means of measuring the electrical conductivity of subsurface 
and rock. EM data can aid the characterization of: 

0 depth and thickness of subsurface soil and rock units; 
lateral variations within the subsurface units; 
lateral extent of landfill and/or trench materials; 

0 

0 

0 lateral extent of paleochannels. 

The EM method involves the induction of an electrical current into the earth. A small 
alternating current is generated by a transmitter coil that produces a primary, time-varying 
magnetic field into the ground. Through inductive coupling, the primary magnetic field 
produces small eddy currents in the subsurface, which in turn, create their own secondary 
magnetic field. A receiver coil measures both the primary and secondary fields. Changes 
in magnitude and phase of the individual currents are output as voltages and are related to 
the subsurface electrical conductivity. Electrical conductivity is a function of the soil or rock 

c 
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type, the porosity and permeability of the rock units, and the fluids and fluid constituents 
filling pore spaces. 

Depth of investigation is related to the separation between the transmitter and receiver coils. 
By using multiple coil spacings, several penetration depths can be achieved, allowing vertical 
variations of conductivity to be assessed. However, wider coil spacings also reduce the 
resolution of small shallow features because of the increased volume of material sampled. 
In addition to the coil spacing, the depth of investigation is dependent on the instrument mode 
of operation. Shallow EM instruments can be operated in two different modes which allow 
different penetration depths. 

For this investigation, EM data were collecte th a Geonics EM-3 1. In addition to the coil 
spacing, the depth of investigation is depen on the instrument mode of operation. At a 
given coil spacing, the EM-31 can be operated in two modes or coil orientations. These are 
the horizontal dipole mode (coils are vertical coplanar) the vertical dipole mode (coils 
are horizontal coplanar). The EM-3 1, 1 spacing of 3.66 meters, has an 
effective penetration depth of approxi in the horizontal dipole mode, and 
15 to 18 feet in the vertical dipole mode. 

Individual conductivity value cessary diagnostic in themselves, but the variations 
in conductivity, both laterally ically, are significant. As an example, trench materials 
can sometimes produce a con low (depending on the trench fil l  properties). 
However, if metallic objects are introduced as part of the trench materials, a conductivity high 
will be measured. In some cases, the anomaly will appear as a dipole characterized by both 
high and low values in close proximity to each other. This is because the EM response can 
be affected by the interaction between the anomaly-producing body in the subsurface and the 
receiver and transmitter orientation of the instrument. 

Conductivity values for each mode of operation are plotted and contoured to determine 
conductivity variations both laterally and vertically. Variations in the subsurface conductivity 
due to buried metallic materials are generally manifested by relatively large (greater than 10 
or 20 mmhos/meter) anomalies. These anomalies, as well as smaller ones however, can be 
masked by the interfering effects of surface debris, buried utilities, overhead utilities and 
communications apparatus, or any large metal structures in close proximity to the survey area. 

(4047-91 0-0025-521)(R7-APXB4 1)(07/03/95 4 03pm) B4.1-2 



Interpretation of an EM contour map requires that the basic characteristics and causes of 
conductivity anomalies be kept in mind. Most types of soil and rock are electrical insulators 
of high resistivity. The electrical conduction that takes place in the subsurface is primarily 
electrolytic and occurs through the moisture-filled pores and fractures contained in the matrix. 

If a conductive body, such as a metal drum, is placed in the matrix, ion flow and conduction 
occurs preferentially through the metal, producing an anomalously high conductivity value. 
Conversely, if non-conductive materials such as unreinforced concrete are placed in the 
matrix, ion flow and conduction occur around the resistor, thus reducing the bulk 
conductivity. Buried trenches, which may have metallic objects, sludges, or leachate, will 
generally be manifested by conductivity highs. Landfill or hardfill trenches, which may have 
buried concrete, asphalt, wood, or dry backfill soil materials, can be manifested by 
conductivity lows. All of these facets are superimposed on the geologic framework of the 
site. 

3.0 FIELD PROGRAM 

Two EM survey grids were established in two areas to clude the suspected trench locations 
within the three IHSSs. The larger, westernmost grid (denoted Grid A) included all of the 
suspected trench locations except the easternmost trench in IHSS 166.3. That trench was 
covered by a smaller grid to the east (denoted Grid B). 

The vicinity of the trench areas ta by the geophysical surveys was located by plotting 
bearings and distances from identifiable landmarks observed on aerial photographs and 
available maps. er locating these landmarks in the field, traverses were made using a 
Brunton compass and measuring tape to stake out baselines for the geophysical survey grids. 
The identified baselines were then used to establish grid perimeters and were marked with 
survey pins. The interiors of the grids were then marked at 10 foot intervals in an alternating 
pattern using survey pins. Data collection points within the grids were identified by either 
the presence of a survey pin or the intersection of two perpendicular lines defined by the 
survey pins. 

Data were collected using a 10-foot station spacing for both grid areas. The EM data were 
collected in both the horizontal and vertical dipole modes, providing penetration to depths of 

9 and 18 feet, respectively. The EM data were recorded with a data logger, which allowed 

(4047-91 0-0025-521)(R7-APXB4 1)(07103195 4 03pm) B4.1-3 



input of the line numbers and station coordinates as well as recording the two EM 
measurements. Approximately 1,110 stations were occupied in Grid A and approximately 
260 stations were completed in Grid B. 

4.0 RESULTS 

All of the EM data were plotted in their correct locations and contoured using the computer 
software, GEOSOFT, which allows for color-enhanced contouring. Inputs to the contouring 
include the station coordinates and values, a selected spacing for gridding the raw data 
(generally 9 feet for these data), and a contour interval. Color enhancing is accomplished 
based on the gridded values from the raw data. Results for the horizontal and vertical mode 
in the Grid A area are shown in Figures B4-1 and B4- and similar data for the Grid B area 
are shown in Figures B4-3 and B4-4. These figures a depict the original location of each 
IHSS surveyed. 

In interpreting the geophysical results, the like1 
be kept in mind. For Figures B4-1 through €3 

ive contributors to an anomaly must 
EM anomalies can be due to buried 

metallic objects, or variations in conductivity due to differing soil constituents, varying 
geology, or the addition of landfill or hardfill materials. Several anomalous zones on the 
figures could be interpreted to define areas uspected past trench activity. The anomaly 
that is displayed as an east-west c in Figures B4-3 and B4-4 corresponds to 
a surface drainage ditch trending 

(4047-91 0-0025-521)(R7-APXB4 1)(07/03/95 4 03pm) B4.1-4 



* 
IHSS 

SAMPLE NET RATE 
JNTERVAL COUNT 

(cm) (CPM) 

142.1 
142.1 
142.1 

142.1 I 40-45 I -16 1 

25-30 65 
30-35 20 
35-40 20 

142.2 
142.2 
142.2 

I 142.2 I 15-20 I 0 1 

0-5 -14 
5-10 -16 
10-15 -2 5 

142.2 I 20-25 I 2 
142.2 
142.2 
142.2 

25-30 -13 
30-35 -17 
35-40 -15 

142.3 
142.3 
142.3 
142.3 

I 142.5 I 35-40 I 125 1 
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APPENDIX B5 
OU6 PHASE I POND SEDIMENT SAMPLE 

GAMMA RADIATION SCREENING RESULTS 
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SAMPLE NET RATE 
INTERVAL COUNT 

IHSS (cm) (CPM) .. 
142.12 
142.12 
142.12 

cm - centimeter 
CPM - counts per minute 

15-20 -36 
20-25 -8 
25-30 6 
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APPENDIX C 
OU6 SITE CHARACTERIZATION DATA AND 

DATA FROM OU2,OU4, AND OU7 

Appendix C contains OU6 (Operable Unit No. 6) Phase I site location survey data, surface, 
subsurface, and groundwater data used in the site characterization of OU6. Appendix C also 
includes data from OU2, OU4, and OU7, which are located adjacent to the OU6 Phase I 
RCRA Facility Investigation/Remedial Investigation (WI/RI) Study Area and historic data 
from other investigations within OU6. 

Appendix C1 contains survey data and/or ARCANFO coverage for site locations sampled 
during the OU6 Phase I RFI/RI. These data are listed in tabular form by site number with 
the associated Colorado state plane coordinates (northing and easting). 

Appendix C2 contains OU6 Phase I soil boring lithology and monitoring well construction 
logs. These data are organized by Individual Hazardous Substance Site (IHSS). Associated 
well construction logs immediately follow boring lithology logs. 

0 

Appendix C3 contains historical investigations boring lithology and monitoring well 
construction logs. C3.1 through C3.4 contain data assembled from previous investigations 
in OU2, OU4, OU6 and OU7, respectively. C3.5 contains historical vadose zone data from 
IHSS 141. C3.6 contains data from the Protected Area (PA) and south of the PA at Rocky 
Flats Environmental Technology Site (WETS). C3.7 contains boring lithology and 
piezometer construction logs produced during the dam investigations on the B-Series Ponds 
within OU6. 

Appendix C4 contains OU6 Phase I pond sediment core lithologic data. The pond sediment 
core samples were collected from the B-Series Ponds. 

Appendix C5 contains groundwater elevation data in tabular form. C5 includes historical data 
from OU6 and other OU investigations. 

(4047-910002S-JZlXRI-APX CXY30l9S IO 52amXI) c- 1 



Appendix C6 contains groundwater hydrographs for monitoring wells installed within OU6 
and nearby surrounding OUs. These hydrographs include the Upper Hydrostratigraphic Unit 
(UHSU) and Lower Hydrostratigraphic Unit (LHSU) designations for the screened interval 
of each well. 
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BORlHTL O I K T E A  IINI 6 5 

. 12 9-13 1 ft VOA sanple obtocred fron this intervol 
13 1-13 6 ft No recovery for this interval 

~ 

- *\.* ~ 

14 6-14 8 ft  VOA q l e  obtained from this interval 
., , ,e 14 8-15 0 ft VOA Nile obtoired frm this intervol 

15 0-16 0 ft No recovery for this intervol 
x*- 

PNOY IlAYSTONE 16 0-11 6 ft Sady Cloystme os described above 

17 6-18 0 ft No recovery for this interval 

Toto1 dTth ot 18 0 ft 
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0 0  o w  
L O  U C  w w  w z  

c u  a c  

o u  u n  
D R A F V  

0 0-1 0 ft sardy G-ovel as described below 
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C t  

E X  
3 6  
C L  c w  o n  
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1 loT' 
r .  
b -  
1 -  

d 11: 
r .  
n -  
P -  

i 12: 
r 
n -  
P -  

1 13- 
r .  

n -  
D -  

P 1t 

n -  
I .  
P -  

10 0-11 8 ft 
h v e l  l y  sond withdmbnt cloy ad sone SI It, pink 
I7 YR"/4-8/41 to'oirkid hi te I7 57R8121 to hi te IN81 to 

15 4-16 0 ft No recoverv for this intervol 
16 0-17 4 f t Crove I I y Smd os descr i bed ohve 
Top of k6ak ot 17 4 ft 

'ClflYSTONE 17 4-17 8 ft 
ChyStOR Hith sm smd and troce S I  It, yoy IlOYR5111, 
smd I S  fine-yoined, Hell  sorted, sub-mylor to sub- 
rwrded, cuffiisti of cplortz, cloy exhibits mderote 

ity ndero 7 e friobility, le55 thn 51 porosity, dry 
\ sllt q5l clnv 
\ 17 8-18 0 ft VOh so~p le  obtoined frm this intervol 

Toto1 depth ot 18 0 f t  



sc 0 oa ? ft 

SC 4 0-4 8 Ft Cloyey Smd os described obove 

e 

4 8-5 0 Ft MA sorple obtotntd fron this intervol 
"' 5 0-6 0 Ft No recaverv for this intervol 

SC 6 0-7 0 ft Cloyey Sold os described obove 

7 0-7 9 f t  No recovery for this intervol 

SC 'i 9-8 5 f t Cloy ey Smd os descr ibed obove 

/ 

8 5-8 7 ft VOA sonple obtoined fron this intervol 
8 7-10 1 ft No recovery for this intervol 



t u  z w  w >  0 0  

w w  a u  
h a  

c 
c 
I 
m 

m 
c 
0 
m 

N 
0 
e 
111 

4 
T 
c 
111 

0 
T 
c 
111 

I 
m 
e 
111 

0 
m 

sc 10 1-11 0 f't Eloyey sod os described obve  

/ 

13 1-13-3 ft VOIt soqle obtoined fron this intervol 
13 3-14.2 ft No recovay for this interval 1 "-%_ 

SC 15 9-16 6 ft Clayey SFd os described obove 

16 8-17 8 ft No recovey for this intervol 



SC 
\ m M d .  1ft 
HDY Uh7STM 26 1-20 7 ft $rdy Clqstme os descfibed below 

' /--\ ., 

19 8-20 1 ft C l o y  sond os described hve 

20 7-20 9 ft.s"*YOA sarple obtoined fro this intervol 
20 9-8 lft nk?rtx&ay for this intervol 
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w w  w z  

w >  > a  
a u  u t  
& a  a H  

^ ^  
L L  

I I -  2 8-4 0 ft No recovery for this intervol 

I I isc 8 0-8 35 ft Grovelly Sand os described above 
8 35-9 1 ft 

nt 9 R ft 1 
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a c  

43113 

I 

^ ^  
L L  

I 

NO! splay' 12 2-12 5 ft sordy Cloystme OS described above 
+ I  124-@7 ft M)A sarqle obtoined fron this interval 

e. I2 1-12 9 ft No recovery for this intervol 
lotot 9th ot 12 9 ft 
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\SC 2 0-2 8 ft Grovelly Sold os described obve 
2 8-4 0 ft No recovery for this interval 

8 ft G-ovelly Sand os described above 

0 ft VOA saaple obtoined fron this intervol 
9 ft No recovery for this interval 

5 ft G-ovelly Sand os described obave 
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c c  

lILTY UPl7STM 10 1-10 8 ft Silty Cloystme as described obxe - \ \  8' ,, 
/' ,/ 

10 8-12 1 I ff q o v e r y  for this intervol 

** 
13 2-j3'4 ft YOA angle obtained frm this interval 
13 4-19 0 0 No recovay for this intavol 
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sc 10 0-10 8 f't Clayey sold os described obave 

10 8-11 8 fi No recovery '*" for this intervol 

I I 
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1 .  
n .  
1 -  

21: 

1 :  
1 .  
1 .  
1 -  

22: 

4 :  

n -  
? .  
a -  

ZR 
i :  
1 .  
P -  
1 -  

24: 

sc 20 4-21 3 ft &kyey sad os described obove 

~ , & f e e  os described ot 4 5-21 3 ft , moist 
\ m rrk nt 23 1 ft 
SILTY aAIsiNE ZJ 1-8 I f t  -- Si I ty C l o y s t o ~  H I  th SOE smd, I tght roy IlOYR6111, scnd 

isfire-groind, K I  I srrted, S~QKJU F to wb-romkd, 
msistino d'ouartz fir6 exhibit modrote dffiticiv, 
165 0 1  iron oxide 

'corbonim moterial, moist" 
rlnv 

%vry for this tntsvol 

9 
-e,. ", 

-" -. 

"'-' Total dath at 2qO ft  

thm% dmsit'v &rote friobilitv. Ik 
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3/70 
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?on: 

Q R  

i' Gtl 6 0-6 7 ft Sandy kmel os described obove, moist 

6 1-8 3 f t  No recovery Tor this intervol 
lop of bedrock ot  8 3 f t 

I 

9 7-10 3 ft No recovery for this intervol 
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ion sc 10 0-10 8 f! Cloyey sand as described ohve 
* '\ 

"/ ,** 

4* I' I 

10 8-12 3 f]* Na~ecovery for this intervol 

I 

SC 12 3-13 0 ft Cloyey Smd os described obove 
I d ,.-%$ <, "9 ** , I 

- /  

\ 
., 13 0-13,2 f t  VOA sanple obtoined frm this intervol 

13 2-14 2 ft No recovrv for this intervol 

14 2-15 6 ft 
Sm Clo with swe silt ord troce rovel, pinkish Hhite 

oqu~r coffiisti of qurtzite, smd is fine- to  c o a x -  
gained, dl gm 2 d, oyulrr to sub-mylor, consisting of  
quortz md rprtzite fines exhibit ncdsote plosticity, 

oy irately 301( OF' cloy is GIB] 
KnYd 81; !mi In silt 39 8X Cloy 

15 6-16 4 f't No recokry for th'is intervol' 

I? 4 r  5 R812 , gmvel MIXIMI size 0 0 29 ' ovemy 0 Ol', 

/ l b  4-16 8 ft Sandy Cloy os described dove 

Sm -Grovel HI th sane si I t  od troce cloy, dork goy 
17 5 (t RN41 to pirkish oy 17 51R7121, grovel mxirnm size 
o 21,  overoqe size o i l ,  crquIoT, coffiistinq of quortztte, 



+ 
t C  z w  w >  
0 0  
C L J  w w  h a  

- Srndy-.SiIt with ahffdant clay, li$t goy IlOYR7I11, goyrsh 
brm 12*5'15121, sard is fire- to medius-goired, pwrly 
graded, * uJ& to s u b - d d  consisting of qwrtq fines 
ehibit Zote dosticitv mttled textre oweorollce o f  

Cloystoce with trrce st It on3 sold, I ight groy llOYR7111, 
groyish brown 12 5Y5121, sord is fire-groind well sorted, 
sh-randed, consisting of qmtz, fines exhibit hi 
plasticity local iron oxide stotning. less thon 10 
porosity, Iricbility, froctrre d' 60 deqrees ot 23 1 ft , 

i? 
'ccrbomhcus mteribl, mist 

23 8-i14 2 ft Nn r m y  fnr this lntprvnl 
Total dtpth o t  24 2 ft 

x d, 4 81( silt, 91 91( clnv 
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0 0  n u  w w  Sm L K  
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8 0-8 7 f t C I Oyey Smd os dew i bed obove 



im 

. <  

Cl 10 0-11 8 ft 
Gravelly cloy nith me si It, white 1/81 to light groy 
l5YRBll-7lll ~*e lpxiu~ size 0 15', wry size 0 1' 
consisting $qwrtzite, s ~ n d  is fine-gruid E I I  sorted 
dm.ndd,~kisti of Vtz, f 11x5 exhibit noderate 
to highplbstlcity,$hx zone at 10 0-10 4 ft lml 
irun a x i d e ~ s f o i n i ~ ~ ~ 3  in voids, froctures kkl d rees 
at 11 Ut d 90 decr'ees ot 11 6-11 8 ft . healed HI 7 h 

\ 

\ 

CI / 12 0-E 6 ft Gravelly Cloy os described obove 
( <- lZg-UF8 f t  VOA s&%obtoined fron t h i s  intervol 

12 8'13 0 ft  VOA sllile obtoined fron this intervol 
13 0-14 0 ft No recovery for this intervol 

%y. 

I 

I 
1 

I 

I "% 

Toto! depth at  14 0 ft 1 
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CtiTSTME 10 0-12 0 ft 
Cla stone with 9 i It 0 1  ive ellow to pyish bron 
12 !&/[-~!], y) t;' idly froctlred with iron 
oxide selectively staining s md coliche fillin 
froctlre vods, @s to o we corqetent Qrk gmy oun, 

On fractures 
IxoI ip oxide iche mti 
OX god, mX sand,,lol[ si It, 9Ul c oy 

%. 
<> * 

Cloystone wiih SOP smd! very sinilor to rock described 
abave;,but dereosed si I I, sard is very fine, sub-rwnded to 
qulr wtz with troce of  cn lor nediwp groins 
OX$ove, 9 ?II smd, 21 sil:, 91 %" cloy 
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30011' 

i m n i  

ianl 

D l O f l  

DYIR 

5 5 -5 7 ft VOA soole obtoined from this interval 
5 7-6 4 ft io recovery for this intervol 

I 

I 

SC 8 2-8 9 f t Grovel I y Smd os descr I bed obve 

1 
8 9-9 1 ft VOA salrylle obtained frm this intervol 
9 1-10 2 ft No recoverv for this interval Ti of bedrock ot  10 2 ft 
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8 I1 
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CLAYSTBE 10 2-11 6 ft 
[lo stm with so& sdt md troce swd, light g - gmy 

sh-raffded consisting of gurrtz, less thm 0 I! came 
smd floes exhibit% plusticity, veinlets of cOffl3, lac 

l5’1k/l1, white IsIR8/11, smd i s  fine-pined, we 7 I sorted, 
FridJ!iity, \ e s s ~ ~ ~  9h I porosity, troce iron oxide stoining 

\ lr 9 hI stJf C i l N  

~ - M o v s y  for d!?iterii 
CLCITSTBE” P if 4 2  1-12 6 ft Cloystme us described dove 

1lOl5t .. 

r‘ . 
s-< $ , c .* 

. :,: ‘k 12 6-12‘8 f t  VOA sarple obtoined frm this intervol 
” 12 8-13 3 f t  No recovery for this interval 

Totot depth at 13 3 ft  
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_ _ -  
\ 19 4-19 5 ft No rtcovery for this intefvol 

loiol depth ot  19 5 I't 
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0 0  u 0  w w  L C  

_ -  
- - -  E - - -  --.?&D'I UA7STCXiE 18 9-19 1 ft Sod~ Cloystme OS described belou 

19 1-20 0 ft No recovery for this intervol 
m 
N 
(li 



MDY UAYSTN 20 0-21 8 f t  
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0 0-1 1 ft. 
[lo ey knd uith qre vel md silt, yellcutsh red 
I ~ I ,  ye11Rl101fi1, g0.1 mxilxlm size o IS', 
avm size 045'. hultr o sub-mulor consistino d 

@ I ~ a r i ~ s t i ~  of ymtz, soid IS f i i -  to cmrse- ' 
I p i n 4  &I1.! roded, ongula-, consisting of quortz, fines 

ud h ' p r e m e  of  fine to cwrse sod 5 yst remrked 
bedrock ot 2 2-2 5' s l y  betrock ot 2 5? 3' nith iron 
oxide stoinina Cdb3 in voids moist 

% 

ehrbttydero 9 e plasticity, plmt roots, mottled texture 



.. .- 
C L  

10 0-10 8 ft Cloyey Sand ps described above 
*" ,' 

> /  

d ,,' 
4 ,  

.,!X / ,/'I2 2-12 3 ft Cloyey sold os described above 
CH >./' 12 3124 f t 

Silt ,+&lay with troce smd, 1 1  ht p - goy I10M16/lll 
sdis fine-gorwd, Hell sor 9 d J y I o r l  consisting 
o f  rprtz od y r t z i t e ,  fines exhibit RO rote to high 
losiictt froctlre o p p x i a o t e l y  30 degrees ot 12 3 f t  

[enled w h  CdM13 and smd olont roots od COCO3 oresent 
I '  

e o r m e  cf reworked teothkred bedrock, moist 
#y-ovel, 51 smd, 9 51 silt, 85 516 cloy ii 

\ 

\ 

\ 

12 9-13 1 f t  VOh sanple abtoired frm this intervol  
JH 13 1-13 2 ft S i l t y  Cloy os described obove 

13 2-14 3 ft No recovery for this intervol  
M ofMnr.k nt 14 3 ft 

CtPlYSiONE 14 3-16 2 f t 
" h 

\ 
\ 

CLAYSTONE 16 5-17 6 f t  Cloystme os described obove 
16 2-16 s ' f t  No r k o v e r y  for \his intervol  

No recovery for this intervol / 17 6-18 7 ft 

Toto1 depth ot 18 7 ft 
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z w  w >  
0 0  c o  w w  

+ a  

h a  

I \I "1 2-2 0 ft No recoverv for this intervol 
I 

\SC f 0-2 6 f t  Cluyey Smd os described obve 
2 6-4 0 ft No recovery for this intervol 



SC 10 0-11 2 ft Cloyey Smd os described obave 
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10 4-10 7 ft J#i'&le obtoined fron this interval 
10 7 4 6  f /kdecovery for this intervol I \  

Q l I Y  RAYSTONE 12 8-13 0 ft-: Sandy Cloystme os described obove 
I (t13 Iff VOA soPole obtoimd frm this interval 

\ *  13 343 6 ft No recovery for this intervol 
\ 

(MY G1AISlONE 13 6-13 9 ft Sandy Cloystme os described obove 
UrCY SNTOM 13 9-14 8 ft 

Clo ey Sadstme with m e  silt brarnish elloH 110YRb16- 
6/81 brom (7 SYffi141. strma brown 17 5d5161 sod IS 

\,. fit6 to redim-gmid, pdy rode4 qu lo r ' t o  sub- 
randd, consistirg of yrtz o #! qmrtzite, fims exhibit 
moderote plasticity, extensive iron oxide staining 201( 
a-osity, or illacecus cenent, hi$ly frioble, 90 degree 

Irocttre ot !6 4 ft moist 

-- 
-f 

I 
hi! 
14 121 ft VOA sarple obtoikd fron this intervol 
15 1-15 6 ft No recovery for this intervol 

IS hlX SlI( ?.I 3 clnv 

(ARY SAVaSTOM 15 6-16 4 ft Cloyey Srndstone os described obove 
Toto1 depth at 16 4 ft 
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9 5-10 0 ft No rewvery Frr this intervol 

10 0-11 7 ft 
m silt, light 0 1  ive  MI 
jrovel mxirua size 0 15' 

11 ft art os 8 9-9 kt , 

&mgJlor, consisti cf 
ibit roderate plcsttci ? 
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0 0-0 7 ft  

/ 1 O.Z$Bft Ho recovery fcr this intml 
"%* 2 0-34 f t  My Grovel os described d m e  
*- 3 0-3 3Jt VOA sarple obtained frm this intervol 

3 3-4 kft No recovery for this interval 

0-4 8 f t Sandy Grovel os dew ibed above 

j 4 8-5 0 ft Ho recovery for this intrvol 
'' lotol depth ot 5 0 ft 



mno 

miia 

.. 

Cloyey Sard with obuldant ravel, sax silt dark reddish 
brow 12 5YR2 5141, reddlA brow 12 51R4/4, ye1 lo~ish red 
15YR416-5/81, grovel mxtwn size 0 1') overoge size 0 P') 
orqulcr, consisting of qucrtzite md sodstme closts, sod 
is fine- to cwrse-goined2 dl gded, mylor to sh- 
rouded, consisting cf crtz od guortzite fines exhibit 
noderote iffiticity, $3 in voids ot 2 4-5 I ft 10co1 
irunoxi d! stoiningongoins, fiII to13ft uith 
oluninun roil in mtrix, mist 

1 3-1 6 ft' VOA g x d  frm this inhrvol 
1 6-2 0 ft No recovery for this intervol 

SC 2 0-3 1 ft Clwev Sad os described obave 

IIt 319lclrlv 

J l  J I I \  

kovelly Sard with sort clo md silt, kite llOYR8/1-8121, 
ver do14 brow 110~2121, &mnish yellow 1101&/83 

size 0 MY, mylor to sh-a ulor,  consisting of r p t z i  e 
smd is fine- to mor%-groin], tell groded, ongulor to 
sh-onaulcr. consistina of wcrtz ord wortzite. fines 

? ye1 ! o u i ~ h  brow IlOyR5/81, govei moximm size O l','over e 

I 
exhibif moderote losticit ,' mist 

3 7-4 0 ft VOA sonple obtoined frm this intervol 
4 0-4 ? Ft Grovelly Sad os described obove 

' 
24 B qmvel, 49 % i  sold, 61 silt, 19 91 cloy 

SC 4 7-5 0 ft 
Cloyey Sard H I  th sone si It I ight reddish brow 15Yffi141, 
reddish ytllott 151R5163, kite IN91, sord is fine- to 
nediun-goined, poorly dd, mylor to sh-o u k r  
consisting OF quartz a f quartzite, fines exhiby noderote 

icity orgillocea~5 certnt, COCO3 present, moist 
smd 7 x silt 111 4~ AN 

Toto1 depth ot 5 0 Ti' 



, 

c c  

GC 0 0-1 2 ft 
Smd Grovel with m e  clo ord silt, d d  reddish tmn 
12 5hi4-2 5/41, red I2 5bt4/8-5/81, very hrk brom 
11ON2121, govel mmimm size 0 Z', over e size 0 l', 
orgulcr t o  sub-mylor, consisting cf qwr ? z md qucrtzite, 
smd IS fine- to coax-grained, w e l l  grade4 o ula- to 

conststirg OT qurrtz Vwtzite m ? nicn, fines 
ate piost ici t i  hG63 present moist 

VOA q%?htolred frbn this intkrvol 
5111 15 5 clm 

\ 1 5-2 0 ft No recovery for this interval 
GC 2 0-3 2 ft  Sandy Grovel os described dove 

3 2-3 5 ft VOA sogle obtoined fro this intervol 
I 

3 5-4 0 ft Eb recovery for this interwl 

Total depth ot 4 0 ft 



a 
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0 0-1 0 ft 

I ISH 4 0-5 0 ft 
Grovel1 Sad with sone silt md cI 
IS(R6/4! very pale brow IlOfi8/3-!11, grovel mmimm 
size o D', average size O E, oqu~w to Sub-mylor, 
consisting o f  qwrtzi te ond qwrtz, smd is f ine- to cowse- 
roined, dl graded, ofgulrr to  sub-romkd, cmsisting o f  

z md yr tz i te ,  fines exhibit noderote plasticity, 
in voids, extensive iron oxide stoinirg slightly 

Ii$t reddish kaln 

I 

'I 1-8 0 ft No recovery for this intervol 

I /Sn B 0-9 3 ft 
I 

I 

9 6-10 1 ft No recovery for this intervol 
I 



I I I 11 6-12 0 Ft N3 recovery for this intervol 1 
12 0-12 2 ft 
Clayey Si It HI th troce sod, reddish ye1 IDH I7 5YR7161, 
smd is fine-pined, H ~ I I  sorted, mylor, consisting OF 
qwrtz md RICO, fines exhibit low to noderote plostictty, 
moist 

12 2-11 I f t  
h9 I! Sllt, 7i 71 c l y  

Silt Cloy utth troce smd md god, dark groyish brow 
11Od4/21 sand is fine-grained, dl sorted, sub-ongulr to 
sh-rounded, misting of rrtz, fines exhibit IOH 

os 8 0-11 6 ft I plosticity, sold loyer ot 1 9" 5-13 7 ft , 1 

fop of bedrock ot 20 7 f't 
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ClAYSlM 20 7-21 9 ft 
Clo 5toi-t with sore si I T  md troce d, dark groyish hrom 
~ i ~ t k ~  sod is fiq-oirai, ~ I I  wte sh-0 u ~ u -  to 

thm 51 pos i ty ,  sIi tly riable, cirborocears noteriol 
present COQ13 in voi 2" , sort yuvel p-Bent ut 22 1-22 4' 
ykd by qer extensive ircn oxide stoiniq moist 

21 4-21 rft VOA sbmle o h t o t i d  fra this intervol 

Sk-raJdd, m i s t i  Gf tz, S ldf  ot \ l l i  1 ?-E ', less 

sod s?M 87?1(rlnv 
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~ClAEXNE 21 1-22 4 ft Cloystm os described h v e  
lAYEY SIl/SlON 22 4-23 5 ft 

Clayey Siltstone uith trace wdj light groy- oy l1O'(R6/11, 
smd IS fine-goined, dl sorted, dj-romckf consisting 
of Fa-tz, fines exhibit IOW plffiticit,, le% t h n  201 
pff i i ty,  moderately friable, coco3 in voids, l~col iron 
oxide ord mm nese ox& stoining ccrbor~~ms noteriol 

7R 41, cloy 

23 5-23 s'ft wlpl sdqle obtoinkd frm this intervol 
Toto1 depth ot 23 8 ft' 
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rtz md rprrtztte, fines ehibit mderote lostici 

moist ot I 0-1 2 ft , S I  )$try mist ot 2 0-8 1 ft , mist 
801 present, irm oxik stoining calicte o P I 0-1 Pr t , 
ot 8 1-10 6 ft 

3 2-4 0 ft NI recovery for this interval 
SC 4 0-4 7 ft Cloyey Sold os described obave 

4 7-5 0 ft YOA sonple obtoined frm this interval 
5 0-6 0 ft N3 recovery for this intervol 
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SC 6 0-7 1 ft Cltiyey Sd OS described above 

7 1-7 4 ft VOA sonple obtained frm this intervol 
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7 4-8 1 ft No recovery for this intervol 
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10 1-10 6 ft CI e Smd os described obove 
Top of bedrock ot 6 ft Y sc 

SPNISINE 10 6-11 5 ft Sandstone os described belcu 

11 5-11 8 ft VOA sarple obtoired fron this intervol 
SPNlSlOit 11 8-12 4 ft 
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SC 0 0-1 2 ft 

SC 3 9-5 7 ft kmel l y  Sold os described obave 

5 7-6 0 ft VOA s0wle o b t o i t d  frcn this intervol 

moikt ot 11 9-15 0 ft 
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% 4 f't YDA w 4 l e  obto i td  Frcn th i i  intervol 
9 71 5 I I t  7 q l  clnv 

9 4-10 0 f t  No recovery fa- this intervol 
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11 1-11 4 ft VOA sorple obtoined fron this intervol 
I1 4-11 9 ft hb recovery for this rntervol 

SILTY CLAYSTOK 11 9-13 0 ft Silty Cloystme os described obove 

13 0-13 3 ft VOA sarple obtotned fron this intervol 
13 3-14 0 ft No recovery for this intefvol 

SILlY CLAYSTOK 14 0-15 0 ft Silty Cloystme os described obove 

Toto1 depth at 15 0 ft 
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CIAYSTONE 10 0-li 7 ft Cloystme os described obove , 

11 7-12 0 ft  VOA sonple obtoined frm this interval 
l o to l  depth ot  12 0 ft 
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I 2-4 O f t No recovery for th I s I ntervol \ 
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SILTY SMaSTON 10 1-11 3 ft Silty Sandstone os described dove 

11 3-11 6 ft VOA sarple obtoined frm this intervol 
11 6-12 0 f t  No recovery for this intervol 

Toto1 depth o t  12 0 f t  
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SC 0 0-0 9 ft 
Grovel ly Sard H I  th sone cloy trace si It, dusky red 12 5YR 
3/21, da-k reddish trcun I2 fm2 5/41 very da-k yoph 
brow 110YR3121, govel mmimm size b l’, average size 
0 OE’, orgula- to sub-mylor, consisting of  quartz1 te o r i  
quartz, 5md IS fine- to coo-se-groined, well groded, 
orgulrr to sub-mgulor, ccnsisting of  qurtz md yirtzite, 
fines exhibit moderote losticity extersive iron oxide 
stoiniq plont roots OP o 0-0 5 It ~ ttq soil at o 0-0 5 f t  
moist , 

1 9I SlIt 114 cloy 

I 2-2 0 ft Na recovery for this intervol 
2 0-3 0 ft kovelly Smd us described ahve 

‘ YOA %$e ubtoirtd frm this’intervol 

3 0-3 3 ft VOA sarple obtoined frm this intervol 
3 3-4 0 ft tk recovery for this intervol 

4 0-5 0 ft 
Sm Grovel with troce silt md cloy, yellcuish broun 
110 i 5/81, 5tr h (10R5181 gwel maximm size 0 15’ 
overoy size O?J, oyu~a- to sub-mylor consist iq ~f 
quartzite, soxi is fine- to cmrse-goi~4 we1 I ~ ~ E X I ,  
orgula- to sub-mylor, consisting d‘ qwtz md rtzite 
fines .-,...,. ehibit moderote plffiticity, mist ot 4 0-59 ft , d-y a 

LaLo/rf I 
I 6 8-7 I ft VDIl sarnlk obtoiixd froa this intervol 
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SILTY SANffiToK 10 2-10 9 ft S i l t y  Sadstme os described obove 

10 9-11 2 f t  WIA wrple obtoimd frm this intervol 

11 2-11 5 ft VOA sarple obtoined fron this intervol 

11 5-12 0 ft No recovery for this intervol 

SILTY SANffiTOK 12 0-13 0 ft Si I ty Sardstme os described above 

Toto1 depth ot 13 0 ft 
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3 5-3 8 ft No recovq for this intrvol 
3 8-4 9 ft Cloyey Grovel os described otmve 
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4 9-5 2 ft VOA sorple obtoimd frm this intervol 
5 2-6 2 ft No recovay Tor this intrvol 
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9 3-9 6 ft YOA sofple obtoiwd frrn this intervol 
9 6-10 0 ft No recovery Fcr this intervol 
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1 4-2 2 ft No recovery for this intervol \ 8: 22-2-j ft VOA sample obtoired frm this intervol --- 2 q-2 b ft VOA sa~-& obtoired frwa this intervol 
\GC %--.* 2 624,ft Cloyey h v e l  os described obove 

29-4,2 ft- ..b recovery for this intervol 

Sa$ Grovel w i t h  m e  silt an3 truce cloy, pink 17 5YR8141 
to reddish ye1 hi I7 5YR?/81 grovel roxiwm size 0 Z', 

0 b', smd is fine- to  cowse- rained, ell 

clay ehrbrts JON p~osticity, 
ot 7 7-7 9 ft , iron oxide stoining 

to sub-ongulr cmsisting i quartz) grovel 

6Pi grovel, 29 2% smd, 7 51 si It, 3 38 cloy 

llo~ish red 15W81, fine- to medim-groind, #e t  
sard, 151 sill, o$ cloy 
nt 8 4 ft 
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10 1-10 3 f t  VOA soole o b t o m d  frm this intervol 

CIo stone HI th I‘rax’sord ord m e  si It I ir j t ye1 IOH brow 
I2 h6/41 tdight o l i v e  brcwn (2 51R5/’43 io reddish y e l h  
I? 51A6181:‘ f me2Jwitd, we1 I sorted, svb-romded, poor 
pcrositf, ixd&otely frinble, by, f o i n t  bedding uith 
illclusioos of  si It md extensive irm oxide stoining md 
I K O I  mgm oxide stoini 
OX govel, 11 smd, 61 silt, J 3x ctoy 

. 12 1-12 3 ft VOA somple abtoired frwa this interval 
loioi depth ot  12 3 fi 
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Cloyey Siltstone with sme sod, Ii$t qroy IlOM17/11, kite I 

7 3-8 0 Ft No raovery for this intervol 
8 0-9 5 ft _ _ . _  

Cloystcxle with trKe silt ard s(n4 yelloii llOYR?/81, light 
grq IlOlA711-1/21, sold is fiwgoined, well sorted, sub- 
oylcr, consisting of rprrtz, fines exhibit high plosticity 
less thm 51 prosit, I O N  friability G1c113 in voids, 

extensive iron oxide stoiniq ot 7 3-9 5 ft , dmp at 3- 
9 7 ft drv ot 9 7-12 0 ft 

T crrhceous roterio li present, foint hrizontol bddi 
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I 
- / - - - /  

-7- 
- / - - - /  

-7- 
-/--/ 

-7- 
- / - - - /  

- 7 -  



urth sore silt md trEe sod, very pole koun 
, hie (lOYR8121, smd IS fine-qroined, wel! 
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3 CLAISTNE 8 3-9 2 ft Cloystone os described obve 
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SC 6 2-1 0 ft Grovelly sand os described above 
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7 0-7 2 ft VOA sonple obtoirrd frm this interval 
? 2-8 0 ft No recovery for this intervol 
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5 8-7 8 f t  
Gruvelly Sand with sone cloy md silt, ple red IlOffi131, 
weok red IlNY31, dud red lllx13131, ywel ~uximm size 
o 11, avemge size o d,, mylor to stirrourx~ei, 
consisting OF qwtzite and yrtz, smd is  fine- to  cuwse- 
grorned, w e l l  gmded, qulo; to sh-rounded, consisti of 

Lure, c053 in voids, extensive iron oxide stoining 
moterial kcone finer at  7 1-7 3 ft nith no come smd OT 
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5 1-5 6 ft No recovefv for this intervol 
SC 

$7 aAYSTDNE 5 1-6 3 ft Silty Cloystone OS desa-lbed b e h  
I, 

5 6-5 8 f t Grovel I! Smd os described obve 
ill-5 ft 

6 36 5 ft VOA mule obtoiwd fron this interval 
I 6 56 7 ft VOA sonple obtoined fron this interval 

6 7-8 2 ft No recover9 for this intervol 
8 2-10 0 f t  
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/p/lotol depth at 12 1 ft 
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7 0-8 0 ft  No recovery for this intervol 

exhibit noderote {lostici 7 y, moist 

CH 8 0-9 9 ft 
Silt Cloy with tm smd, gruy (lOYffi11-6/11, brom 
(lOdY31, I ight 0 1  ive trwn I2 5!5/46/11, bromish ye1 I O U  
IlOyR6181, sard is fix-gmintd, dl sorted, with troce 
medium to cane sard, 01 lor to sh-rounded, consisting of 

ot 10 2-11 3 ft , COCO3 in voids, mottled texture, 
ccrbonacews ateriol present, yoss stms ot 12 1-13 0 ft , 
moist 

qwrtz, fines exhibit hig ;i" plwticity, irm oxide stoining 

18 21, Slit> 711: rlny 
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/'ll&lZ 1 ft YDA sorgle cbtoiiied'frm this intervol 
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42 1-13 0 ft No rtxwery for this intervol / I  
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0 4-0 6 ft VOA grpk obtointd fra this intervol 
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0 8-2 1 ft /1J3 r&wy for this intervol 
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/RhYSTNi I 3-9 7 ft 
Clo stone wi th trcce si It ord smd, gmy 11OYb111, bromish 
yet OH IlOYffi181, smd is fine- oined, well sorted, sub- rwded, consisti9 of cpcrtz, ines exhibit high plosticity 
less thm 5X porosity, slightly frioble, crJIx13 in voids, 
locol iron oxide stoini noist 

,$NIT DAYSTONE 9 7-9 8 ft Sandy Cloystme os described b e h  

?- 
121 sad, 4 9x SlIt, 93 5 cloy 

_ _ _  _ _ -  _ _ _  _ _ _  _ _ _ -  _--  _-- _--  _ _ _  _ _ -  _ _ _  _- -  _ _ _  _ _ _  _ _ -  
9 8-10 0 ft VOA saple obtoined fron this intervol _ -  
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13-2 1 ft No recovery for this tntervol 
2 '1-3 2 f t C I oyey Srnd os descr i bed obove 
3 2-3 4 ft VOA sar~le obtoined frm this interval 
3 4-4 1 ft No recovery for this intervol 

WP//A sll 4 1-5 4 ft Clnvev Smd as described obove 
- ' - I - /  -- "" . . .  

~~ 

5 8-8 0 ft No recovery for this tntervol 
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SMOI RISINE 10 2-11 8 f t  
Smdy Siltstone w i t h  SOP cloy, ro ish brow 12 5!5/21, , groy llOYffi/11, ytlloiiish brom 9 8  10 R5181, sard I S  fine- 
groind, ~ e l l  swted, orgulr to sub-romded, cmsisting 6 
wtz md yrrtztte, fines exhibit lac piosticity, less 
9hon 101 p o s i t  , r g i  I loceous od si I ico cenent, 
noderotel friob i e, sml I hwizmtol frixtures ot 11 3 ft 
haled H I  ! h silt drv 

\ 1Vsmd Y b I t  ??.?I(clny 
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11 8-12 '0 ft VOA sbtyle obtotned fro this intervol 
Toto1 depth ot 12 0 f t  
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I 1-2 1 ft No recovery for this intervol 
2 1-3 4 ft 

me cloy, trcce si It hi te 110Yft8121 
YR8131 ple 0 1  ive If16141, kite 15y8121 

z, smd is fine- to cow-grointd, dl 
sub-romded, consistin OT wtz md 
hibit IOU plosticlty, % I  y o 2 1-4 8 ft , 

s d  1 I X  silt 9 hI clnv 
mlk obtoined trm this htervol 

1513h, OVd R(IXIBUl 5lZt 0 15', 
, m y l o r  9 o s~h-orqulor, coffiisting of 

3 6-4 0 ft No recovery for this intervol 
4 0-4 6 ft Sardy Grovel as described dove 
4 6-4 8 ft VOA amle obtomd frm this intervol \ , 
4 8-6 0 ft No recovery for this intervol 

600 GC 6 0-6 7 ft krdy Grovel os described dove 
P P A  
vo 0 0 

/;I /;IA 
--. 6 7-6 9 ft YOA aqle obtaired fron this intervol 

6 9-8 0 ft No recover for this intervol 
lop of bebock ot 8 0 f! 
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\ 12 0-12 2 'Ft YOt!%rplc obtoikd f'ron this intervol 

12 2-12 3 ft No recovery for this intervol 
lotol depth o t  12 3 ft 



SC 0 0-0 7 ft CI e Smd uith m e  silt ond gravel, very dark 
ro ish brom I1 Iii ! 3/21, govel RRXIRUI we 0 15', overoy size il o!, my lor to sh-rwm~, consist iq of qucrtz and qwrtzi te, 

smd IS fine- to cocrse-grained, uell roded, angulcr to sub- 

plostictty, oburdmt plmt roots md stens ot 0 0-0 4 Ft , Gill3 in 
rwrded, consistirg of rp tz  ond rpr 3 zite, Tim exhibit roderote 
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9 8-10 0 ft VM smple obtained from this interval 
SAVOY SIllSTtNE 10 0-11 8 ft 

Srn Siltstone with sone cloy, yellow IlOYR7/81 light groy 

sh-rwded, consisting of qucrtz ord qwrtzite, M rote to 
h i  h plasticity, extemve Ira\ oxide staining less thrn 
~Jyily, orgi~~oceous cenent, mkrotely fridte, iron 
0x1 od Rrngonese oxide stoining ccrbomceous nateriol 

\ 

2 llOr 1 7/11 sod is fine-grointd, well sorted, sh-o UIW to 

\ $1 It 11 hi rlnY 
\ so& 0bloine;f frm this intervol 

Toto1 depth ot 12 0 ft' 
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Gtl 0 0-0 3 f t  My kavel os kscribed belox 
/ 0 3-0 5 f t  VOA sorple obtoined Iron this intervol 

0 5-2 I ft Na recovery for this intervol 
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--. 8 5-8 7 f t  VOA sonple obtoiEd frm this interval 
SILTY CLAYSTON I 7-9 8 ft Silty C'loystm OS dt jd l ed  above 

7 - 7 -  
-/---/ 

7--/- 
-/---/ 

7 - 7 -  

2 1-2 9 ft 
Sol Grovel with m e  silt, troce cloy, very drt barn 

0 15', sub-mylar, ccnsisti cf Vtzrte, soid is fine- 

consisting o f  quartz old p t z i t e  md schist fines exhibit 
IM p~osticity, C O C O Y C O I ~ C ~ ~  zone at o 54 Ift gme~ 
cwted uith CdO3 plmt stens md mots ot 0 O-dI ft, dmp 

2 9-3 !? ' YOA q l e  obtomd fr'cn this dervol 
el nhmd, 741;silt 379clnv 

3 1-3 3 ft VOA so$e obtoined frcn this intervol 
3 3-4 0 f t  No recovery for this intrvol  

110 i! 2121 hite 11OYfQ181, grovel mxiu.m old overoge size 

to come-grained, we1 I grode ! , orgulrr to sub-rnylor, 

/ 

.-. 

/ 9 1-10 0 ft VOA smple obtoined from this intern1 

6 2-8 5 ft 
Silty Cloystm with sore sod, gray 1515111, ale olive 
15'16131, dark py I5Y4111, yellowish brom 11 1 YRYBI, 
reddish yellorr 17 5W81 sord is fine- ined we1 I sorted 

YtZJ 'ess 
5LilTcrurded, cmlstllrj C t  
s ~ i  t l y  friable o degree rxtures at 10 4 ft , 10 7 It , 
11 !? ft , filledwith irun oxide md G#3, extensive iron 

Y f  

6 ft , nrmgmese oxide s t o i n i q  
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SIlV ClArSTOK 10 0-11 4 ft Silty Cloystme os described otmve 

/ I1 4-11 6 f t  VOA sarqle obtoined frm this intervol 
11 6-12 1 ft Na recovery for this intervol 

Total depth ot 12 I ft 
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Gll 0 0-0 5 f t  
Sm Grovel Hith 5me silt ord cloy very dork brow 

size 0 l', overqe size 0 05, mylor to sd-rourded, 
cmsisting OF qurtz ond plcrtzite, fines exhibit lcu 
plosticity, plont roots a t  0 0-0 2 ft , colick ot 2 0-2 7 

I10 i!ii 2/21, hite llDYR8121, pink I7 !jMi7/41, grovel moximM 

a 
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0 7-2 0 ft No recovery for this intervol . 
Gtl 2 0-2 5 ft Sardy Grovel os described obove 
, 

2 5-2 7 ft VOA sanple obtoined frm this intervol 
2 7-4 0 Ft No recovery for this interval 
4 0-4 5 ft 
Smdy Grovel with sme cloy ond si It, ye1 lowish red 15YR516I 
1 1  hi groy I2 5U123 grovel naxilun size 0 l', overage size 
0 i2'  m lor to sh-orgula-, consisting of rpcrtzite smd 

f rpcrtz ord qwrtzite, fines exhibit 
extensive irm oxik stoinin 0 degree 

4 7 ft , heoled with Cdh, dry 

is Fik- 9" o cwrse-goined, well gcded, mylor to sh- 

\ Slit 14 8X clm 
\ btoined ffm this intbrvol 

4 7-6 1 ft No recovery for this intervol 

/GC 

3lTY UAYSTaUE 6 2-7 1 ft Silty Cloystme os described obove 

6 1-6 2 ft My Grovel os kscrikd dnve 
m nf k k d d  

I 7 I-? 3 Ft VOh q l e  obtoined frm this intervol 
/ 7 3-8 0 ft No recovery for thrs interwrl 

111 UAYSlaUE 8 0-9 3 ft 

. 
9 5-10 1 ft No recovery for this intervol 
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11 6-11 8 ft VOA wqle o b t o m d  frm this interval 
11 8-12 2 ft No recovery for this intervol 

Toto1 depth ot 12 2 ft 
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0 5-2 3 ft No recovery for this intervol 

8 2-8 8 ft Sody Grovel as described dmve 

8 8-9 0 ft  YOA sonple obtointd frm this intervol 
9 0-10 1 ft No recbvery for this intervol 
lcp of tedrock ot 10 1 ft 
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I GU 0 0-0 6 ft Sandy G-ovel os described belou ooo ooo 0 
oo,oo, 0 - -  
0 oooooo 

..- 
0 6-0 8 ft VOA sorQle obtoined frm this intervol 
0 8-2 2 ft No recovery for this intervol 

3 5-4 I ft No recovery for this intervol 

4 1-4 7 ft My Grovel os described dove 0%0000 
ooo oooo 
oo,oo,o 

_-  _ _ -  
--. 7 0-7 2 f t  WKI sarple obtoid frm this intervol 

7 4-8 3 ft No reciery for this intervul 
\ 7 2-7 4 ft Mfl so$e obtoined frm this intervol 
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- 10 0-10 2 Ft N3 recovery for this intervol 
- _ _  . - -I ClAIST[EIE 10 2-11 7 f t  Cloystme os described abve - _ _  --- 
--_ 

--_ 
11 7-11 9 ft WIA sarple obtorned fron this intervol 

lotol depth ot 12 1 ft 
. I1 9-12 1 ft No recovery for this intervol 
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G!i 0 0-0 6 Ft Sandy kovel os described below 
0 6-0 8 ft VOA sorqle obtoined frcn this intervol 
0 8-2 2 ft No recovery for this intervol 

'wi 2 2-3 2 ft 

3 4-3 7 ft No recovery for this intervol 
GH 3 7-5 0 ft Sordy Grovel as described dm 

5 0-5 2 ft VOA sarple obtoined frcn this intervol 
5 2-5 8 ft Sordy kovel os described h e  VI 

5 8-6 0 Ft VOA sorple obtoined frm this intervol 
Gn 6 0-7 2 ft Sod! Grovel as described dove 

7 2-7 4 ft VOA sorQle obtoined frm this intervol 
7 4-8 I ft No recovery for this interval 

-w1 

\ 

8 1-8 2 ft Sandy Grovel os ckscrited h e  
8 2-8 4 ft WYl sorQle obtoined frm this intervol 
8 4-8 6 ft MIA soile obtoined frtn this intervol 
8 6-10 1 ft No recovery fa- this intervol 
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Gfl 10 1-10 3 ft Sardv Grovel os described dove 
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SILT1 ClArSTOK Id 3-12 0 ft 

vel ot vv top OT ru110 1-10 2 fQ oppears to 
hed throuj x section by ouger, dry 
Sl I t  45 clnv 
VOA'sarple obtoirtd fron this intervol 

Mol depth o t  12 2 ft 
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CMYSTONE 9 6-11 0 ft 
Cloystorre, pol 
loco1 irun 0x1 
possible rea 
t roce co I I ck 
plom aid di: 
U r c d ~ f l l t  t 

i 

i , 11 
i 11 2-11 4 ft  
WDY ammL e 1 1  4-13 2 f t  

M o l  depth ot I -.*- 

1 sonole obtoined frcn this intervol 
recovery For this intervol 
dy Cloystme os described obove 

recovery for this interval 

ith sow silt, pole yellou to li$t 
11714-6/2Ij sod is ~el l  sorted, very Fine- 
fed to rwrded quortz, 151 pcrosity, 
it ver fricble, by, dis t i rc t  cleon clo 

jilt IBI, color IS light olive koun 
3se md iron oxides occur locol l y  wl 
13 dr 

12 6-11 4 ft , lenses rmy from 0 1-0 24 

d: 13i Sllt, 531 cloy 

4 ft 
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0 0-1 5 ft 
Smdy h v e l  with sane cI ad silt, ver dark y IlOYR 
3/11 to dork r e d h y '  I1ifR3/41 to red I 1 9 "  Oily8 attled 
texture, govet ~oxiwl size 0 15', o v e q  size 1 ti', srnd 
consists $tf ineQworje goins, we1 I groded, grovel IS 
Slb-ongutk tosub-rwnded, grovel consists of rprtrite and 
schist sond goTiiunslst of schist od 
(lOfl$81 iron-oxide stmnrm clov exhibr s akrate rtz lrith red 

J' ( $dy.GmveI with w e  cI ad tm si It ye1 low MW6I 
%.., \Rb br0i;niSh ye1 I ~ Y  IIW&!I to ye1 lowishhw 1101R5/61, 

\\\ notiled texture, govel ioximul size 0 15', avem size 

IS sub-mylar to shrwnded, sod groins re svb-mylar 
t o  s u b - d d ,  cloy exhibits lcu to roderote plosticity, 
grovel consists of crtzite md schist, sard roins 

staining o f  iron-oxide, kh 
PI 11 7 d, 41 SIIt 9 . rlnv 
ft' No recovery far th'is interval 

-4 l',?md is fine- to corrse-gmrrted, well-gmde r I grovel 

cmsist of schist, ? eldspcr and quartz with r d -yellow 

* - .  

* -  
Total depth at 4 0 ft 
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3 3-3 8 ft 
$on$ cloy with sme si it and coI ick od trace mvel, 

fine- to rdim-groined, y-17 grode, mveI I S  sub- 

plastic cloy, gravel mists of rrtzite, sold consists of 

3 8-4 0 ft  No recovery for this intervol 
lotol depth at 4 0 f l  

roy (56111 grovel MXiwm md over e size 0 1 Z', soid is 

uartz, iron-oxide stoini a10 bdi planes, moist 
!6! cyovel, 981 sard, 15 1 X st1 ? , %I %y c 
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GC 0 0-1 8 ft 
cloy od troce st It, drk ye1 IOH 
MXI~UI size 0 Z', overage size 

lor, consistin if wtz md T cwrse-pine we I t i  om, consist 19 of schist, yrtz, 
%its mdemte to hi$ plosttcity, 
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Toto1 depth at  4 0 ft 
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xu amml o oa 6 ft 
Silty Cloptm with$ax sod, 1 1  t olive 
olive orav I513121 to.M vel lacis ? m I Eli 0 6/61 1515'23 sod to 

-. 
\ '  

\ ,I b-2 0 ft No mery For this intervol 
Ilfl UflTOblf 2 0-2 6 ft 
/ 4 Si1 40  tone wth s o ~ e  md ad wrbonoceous moteriol, 

<-%. % .  blo Pr &l, olive y 15W11, white lhgl, smd is Fine- 
~ ~ grained, !xb-dmd mists of yrtz uith iron oxide 

\ s t o i n h  sw'erotelv frioble block crbnized zone ot 2 4- 

. SI It Ic.lo stone HI th %it fine surd, roderote brow 15YR3141 

consistino of  feldswr o-om hrahlv riable caM3 and ! to iII. sky own 15'(112121, sod is fine- rorned, sub-rounded, 
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GU 0 0-0 8 ft 
Son Gravel with .me clay ond troce si It, da-k-brwn 

is fine- to coarse- oined, well ydd, ovel is sub- 
rwrded, .~lay.ehib~ts.low to moderote plosticity, yovel 
consists . *  d 1 qwrttite, hd pins mist of p t z  md 

(10 ili 3131, gov~t'mwrau size 0 2', mrqe size 0 l', smd 

angu~ix t o . d J d  s ~ n d  goins ore s! -oqu~r to sub- 

I 
GU /' ,.2 0-2 5 ft 

Son Grovel w i t h  tm silt old cloy, red 1161416-5163 to 
1 1  red IloRb161, grovel wxiwn size 0 @', avemy size 
0 51t."sord is fire- to cme-goined, well goded, govel 
is &mylar to sh-ramj~~, sod is A-m lor to sh- 
rouded, clay exhibits hi$ plosticity gmve consists of 
quartzite, saod consists of  quartz mdschist qroins uith 

/" 

9" 
P J 

i It 11 clov 
Gil 

Smdy Grovel Hith trace cloy and coliche, white IlOYR8121, 
rwel MXIIXIN size 0 15', overaje size 0 1' sond is fine- 90 cor% grained, w e l l  groded, grovel is s&-o ulor, sad 

IS sub-mylar to sh-rded, govel consists 9 quartzite, 
smd goins consist of ycrtz ord K-spr, with iron oxide 

recoviy for Z t e r v o I  
hnd il 41 2 [1x cloy 

lot01 depth ot 9 0 ft 
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GC 0 0-1 0 ft 
Sol rove1 with sate cI ad truce silt, drk red 
110 8; I 1 to dusky red 11&41 to da-kish reddish groy 
llOR3111 rattfed textvre, p e l  MXIM size 0 2, average 
size o l!j’;mia fine- to cotrseyi~, te~ I Mfed, 

rounded, pel  Eansists d qwrtzite ord schist, md 
pvel 1s d~anded,~Sard pins me slbrounde IT to 

ins.mist of  qmrtz od schist with irm oxide stoining 

I 
\ 

fiU / -/ 2 0-2 6 ft 
- ( (  U e G i d r l  wi th tw si It md clay, reddish-yel low 

.*, *--J?hY 16-7 1 to pinkissi hite 17 SYMfll, aottld texture, 
orwet size maximin 0 15’ meme 0 05’ md is fine- to ~ 

~ 

1 
\ 

Toto1 dyth ot 4 0 f t  
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el uith true silt old cloy, we1 aaximm size 

‘“y~&~*ll gruded, qulu- to sub-rudd, consisting of 

!!!!I! c&nt ut 2 0-2 6‘ ye1 lowish gray 15U121, dry 

+8% size 0 05’, mylor to 5 i -rwnded, 
misting 7 quortzrte urd guortz, smd is fine- to  m- 

z4[e, *q.mtz, old schist, H I  th  iron oxide staining. 

. ..h * . - -  ?IXyvel, 28 smd, dsil l ,  1% cloy 
- 

lotot depth ot 4 0 ft 
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GU 0 04 8 ft  
Smdy h v e l  Hith bote clay md silt, very dork ayish 

is fine- to cmx$oined, well odd, govel is sub- 
ccnsists+d wtzi t2,- 

brcNn l1Or[13121,.$ovEl oaimm od ovemge size if 1 sad 

qlor, ad pfy t r ~ l o r  Y o s ~ I - o ~ u ~ o ~ ,  govel 
cmists of rmrtzite. quortz 

/Cl / /Z 4-2 8 ft 
Silt Clay with truce smd, light olive gmy 15'16113 to dork 

f' ' yd$h e llOYRb161 to gmyish o q e  110'1R7141, smd 
i -,, &*.>.,is f&qa, dwwded and consists of cptz and 

feldspar, locoliztd C f l  ad iron oxide md KI esiui 
~~xide'stoining - -  

' 
\ dry, hs oppeormce of be6~k %I t closts 
\ 

~ l o t o l  depth ut 3 8 ft 
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GC 0 04 9 f t  
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GC / *.e 0-2 7 ft 

,J" / Cloyey Erovel with sore s d  silt, reddish yellow 15N1181 
i to,seddZ 5R4181, govel RDXIBUI 0 Z', o v e q  0 I', stnd 

-- '' * rs'fid- to me- oined, well-gded, grovel is sub- 

ow-red iron stoiniq fines shou malerote 
rty, gravel quwtzite, sand ~ r o i n s  quortr and 

u1 $ d, smd goins su!wy~lr to sub- 

zmn 7 ug slit in! cinv 
\ ecov&y for thii interval' 

Total depth o t  4 0 ft 
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2 0-2 2 ft  S i l t y  Clo as mrrbed hove 

1111 aP;IsimE z t-2 9 Ft 

2 9-4 2 f t  th recovery f:r th'ts intervol 
lotol depth ot 4 2 f t  
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11 0 0-0 7 ft 

I 

cloy with scne swd ord t m  silt, dirk oy- 
brow llOM14 21, sod is  very fine- to ne f ius-cwrse, 
rwrded to mculof ovortz w i t h  troce feldswr 
Irn of Mort ot 'I rt f t  
1 tl-3 0 f t 

I 

ClArSlONE 
C/o stone Hith troce silt, goy to yoyish brain 
1101kb/2-5/21, IocoI ~lyesiun oxide md iron oxide on 
froctlres d-y 

3 0-4 Oft N3 fecovery for this intervol 
\ SlIt . Ic lnv 

Toto1 depth ot 4 0 ft 



, 
> - I  t u  u c  

z w  w >  w >  > u  
0 0  o w  
L O  u c  
h U  
w w  y =  

mnm 

Eonn: 

D W A F V i  
1 

a 0 0-0 8 ft  I 

Sin$ Cloy with &dnt sond ad sare gavel to  125’’ da-k 
yellow ~ F M  I10 p v e l  is s.brasded to sub-myla 

1 
well-~‘f~&clm, . . .  . p r t z  pins, cloy md silt 
sand IS d i m  P ize!qlor ywtz ad Feldspar 111th tm 

“.C,col twd, highly lastic 

- -- 3 64 0 ft*’ No recovery f o r  this interval 

3 sod, io! -\ silt, !I x cloy 
. -8 
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Totol dTth ot 9 0 Ti 
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CIAYSTNE 0 0-0 3 ft 
Ueathred Cloystm;-g-ayish brown to yellow 12 5YR5/2 d 716 
very friable, qioxyitely 5X qua-tz wd feldspr sod, 

I 

%. 

tone rcith sone silt, ish h m  to  yellow J%k/? d?/'61, highly f%d'Hlth cd~h os 
I I I  13 I i$t iron oxide on a1 ih md ot bottom 

/ &v 

I 
I 

# 3 Ft 
CLAYSTNE 0 -faf %. J%k/? ~ l t ,  d?/'61, highly f%d'Hlth ish h m  cd~h to  yellow os 

I I I  13 I i$t iron oxide on a1 ih md ot bottom 
/ &v 

void 
of  run, 
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[LTY uAYsimE o 0-1 5 f t  
Si I t  Cloystone, ojiye ye1 IOH to I I t brownish gray 12 5YR 

avosive iroR ox!& staining, troce d‘ fresh nateriol, dry, 
exhibd I @  to redim plosticity 

OX gavel,‘ of sma;”.4[1% st It, 6oK cloy 

Claystone urth SOE silt, Irghtslrre brom t o  goyish 
brom I2 5YR5/6-512l0 distinct col iche cooted frocture ot 
i 5 ft uith fresher locking nateriol betoy fines have 
medium to . ,  high plosticity, , coliche cooted froctures st” 

6/6-%21, silt1 &r” z q o t  0 5-1 0 f 9h , 0 1 1  is ueohtered with 

“6- 

CLAYSTONE 1 5-34 ft 

I irm oxide halos, dr 
OX grovel, OII sond, 0% silt, 90% cloy 

’.- 3 1-3 0 ft No recovery for this intefvol 
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ft Sandy Grovel os described dove 

ft 
ded.$cnd Hith obundmt ovel, ye1 I M  brom 

mn ory clods to 1 E', sod is ~ e l l  groded 
,to sub-on lor, very fine- to cwrse-gained fines 

ll,-yl IS sub-romde !- to sub-ongulor quartzite 

4 DlU5tlCl 9" V 
Tth at 4 0 ft I I 



> < J  
c a  a E  
z w  w >  
w >  > a  
0 0  o w  
a u  u c  
U W  w z  
Q L  a c (  

1 

1 

1 

P 
ti 

n 

d 
0 
P 
n 

i 

F 
n 
n 

3 

n 
n 
n 

P 

P 
n 
n 

c 

B 
n 
n 

GH 0 0-1 1 ft  

2 0-3 4 f t  
Uel I yded sand, I ight ye1 I O N  brolin (10%/41 to very ple 
brwr1~llOYR8131, govel IS romnded to sh-rounded, sod is 
very fine- to crxlrse- o t r t d  orgulor to sub-rounded Hith 
4~ COCOI os ceEnt, ? i s  ~ h o H  raedrun plasticity, entire 

x.., tnfmal is coliche os natrix 

3 ~~~ 

silt I8 r.lov 
for'this intkrvol 

-* Y 
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FU 0 0-0 9 ft  
le11 odd rove1 .&om [10fl4/31 Hith very pole brown 
llOIR841 co!icFbI& ord clost like bodies uithin the 
fine mtrix, five] is voriws sizes fron 0 25" to 1 E", 
d~-oqula-Ud broken, srnd IS Hell gdd, fine- to cmrse 
oqula-b,4*ithah?lmt caliche cuotin fines ore 
predaprrantly Coco3 H I  th o troce of c 9. oy, IOU plost I C I  ty, \ R O l s l  ' 

\ 14 fix s 
J rem%\ 

2 0-2 2 ft Uel I qroded qrovel os described dove 
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Mol dyth at 4 0 ft 
1 '  \ '  

--I,-_ 

*Nan' 



mna 

mna 

.. .. 
L L  . .  
L - L -  
c a  
f I  3 -  

E U  0 0  

1 
In 
P 
in 

0 
Io 
P 
in 

P 
111 
P 
111 

m 
111 
P 
111 

P 
111 
oi 
111 

(D 
111 
P 
111 

10 

Gc 0 0-1 0 f t  

2 PWft 
.  vel with troce silt, c l a ,  wd caco3, kite IN91 to 
w y q  IN51, govel moximm size 0 1' over size 0 OB', 

,*% -urguttr+.tp sub-mylor, consisting bF yr z md gucrtzite, 
smd is fine- to coax-grained, well  g 4  oqula- to 
sh-ramded,.&nsistiy of gucrtz ond quartzite, with 

--% - I localized irun oxide, clo exhibits very low plasticity, 
, sto!n&j build up of  Cdh lcalichel d grovel, mist 

*"  

-8 ft' tb zvry for this intrvol 
silt 1 hl clnv vel q?g 
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8 0-13 8 ft 
Cioystoix Hith troce sard od sil t  u er 2 ft light yellow 
broin t o  I i$t brcxmrsh g r y  12 5fi/’I!/Zi iron oxide 
cmcrettons ad ndutes in yper I f t  , zies  of kovy iron 
oxide stoinin throughod, god6 with kith to gro ish 

voids th^w$wt cloystone, troce of M mese oxide md 

rock, moisi fines exhibit nedim p l o s M y  
$1 wQ.&t, 9 4 ~  CInv 

brom ond I i  4 t olive brom 12 51512-5143, kite CO b 3 f i l ls 

oddi t lord irm oxide on rroctures md ? isseminot ing through 
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h me cl ord truce grovel, 1 1  ht py 
t e  ( ~ O I B ~ I  vel wxirm m ? overage size 

conslstmjcEi/-tzite, sod is fire- 
sorted, ongulcr o romde4 cmsisting $ 
rtzite, fines e h b i t  naierote plosticity, 
d trace grovel md nediul smd su est 
ck strin r OF COCO3 o t  3 1-3 5 w , dry 
Idsod, ! 81 silt, 10 I1 cloy 
nt 3 I ft  

ne with sme sard 1 1  t goy llOYR7131, hite 

sting of vcrtz onl uartzite fines exhibit 
ici ty, stringers OF ik03 od c o ~  ictx present, 
porosity, qi I ~ o ~ w s  cenentot io! najeroteiy 

d is fine-pined, 9" I sorted, ongulo- to 
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h l  11 SlIt 11 81 "In), sovery for th'is intervol 
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L / 1,4'16 Ft VOA sorple obtoined Eon this intervol 
/' A 6-2 0 ft No recovery for this interval 
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\ for this ihtervol ' 

lotol depth at 4 0 ft 
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CL 0 0-0 7 ft I 

'4 I tyt loy with truce sm4 I I ht brownish g ilOyR6/21, 
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(51 Silt >95x Cloy 

6 MPIE Core loss, No Retrieval 
/AYSTIAyi Claystone with so& si It Olive 

ol ive blockl5r 2111 hre consis 
Frioble to rwd friable 



& c u  z w  w >  u o  u v  
w w  n u  

S@ Si I tstone uith soc cla 01 we groyi51llii) rodi to 

oromic intervo!slln--3'1 hod dl irdroted, md frioble 

o rsottld dork gteninlsh royl 7 4/11 Core cmsis 9 7  s OF ry 
to slightly da intervo yk s dmpess in thin cloy rich 

Vgy thin lainoe of mixed litho1 res yding frm thin 

sub-oqulor to sub-rounded w i t h  mincr thin silt lainoe 
Beddiq is colnprised OF thin olternottn silts, smds ord 

cloy lomime to silt to v f g so 1 , sard gmins v f 9 ,  

clov I G m e  auurently disturbed by so ! t sediment 

SILTY SAMSTON[ Si It Srndstort ut th  sot^ clay Greenish ay15GY 6111 
y o  B irg to o mttled dork greenish gray15 f 7 4/11 V 

moderarely disrupted r y sift sedimd defornation Core is 

Hell to 1103 sorted, f g sand sub-rounded to sh-o 
uartz oira )3oX rosity h d  lrell cmmted by 

$oIly%y v f g c t y  tlcd friable, mcd inrjuroted Rcck 
IS thinly loinoted to thin bedded with alternoting Imolloe 
of v f g smd md silt od vw thin mixed  silt md cloy 
Imolloe Ieddiy is edm su H wizontal to horizontal ond 

 local'^ IIGI:~ olonO clay ond rjryntc rich! thinly lominoted 
In  t Z' c : ' s ,' - - 
i;Ij I lir I t  8X [ fay  



' I '  

c c  

LAYS1ONE Cloystox with troce silt olive y 151 4111 groding to 

to ad friable claystox fbd idwoted tbd oMmt 
dissenirnted orpic wteriol os trreg R O S ~  rnd blebs 
V f g orpics qeor to ilpcrt hrk roy cost to rock 
Thin silty lea and Iminae near top c! intervol stoined by 
fdxideIlinmitel Several sub-verticol urhealed froctures 
noted in the 86 ?'to 87 7' intervol- 

0 1  ive blodcI5Y 2/11 Core consists 9 sl i$tly day, ueakly 

(51 S l i t  >%! Clay 

0 MRE No smk callecied, overdrill briq 90 13' 



L 

m 
m 
m 

Jl 

c c  



. *  

US. DEPARTMEKT OF ENERGY ROC33 FIATS P U N T  FORM CT.6A (REV. 2) 

Groundwater Monitoring Well and Piezometer Report , e  

8 / 1 1  

2.Y' 



I- 

z w  
0 0  
L O  w w  

+ a  
Ymf w, 
BHDI 
SIif & a  

! @ /  

Oh1 

U n 
F n 

7 

i 
1 

I 

I 
1 
I 
I 





I 

I , 

. 

, 

>.I c c  w >  > c  o w  
o c  w z  L H  

'5061 

ID 
-m 
P 
II) 

10 
.m 
P 
II) 

T 
.m 
c 
111 

m 
m 
c 
111 

N 
m 
0 
ffl 

1 
m 
c 
111 

0 
m 
c 
Jl 

c 
N 
e 
ffl 

m 
N 
e 
ffl 

r 
N 
0 
Lo 

Grovel l y Sand, truce si1 t d cloy Ye1 lowish r d  15lR 5/81 
Sa?d, well gddJ m lor to sh-rwdd Qn Iithlogy, 

well gded, r u d d  to o lc- frognents to 2 inches in 

p i &  . ^  Slightly colwrears, w e o k  reoction o % I  let ut 

. 

prtz 8 yc-tzite HI 9;1 p i t e ,  nicn in 1 g smd Grovel, 

size, don 1 ithalogy, yr 7 zi te 8 iicocwus uartzi te with' 9 

RE No recovery 
Bedrock encountered ot 24 5', per dri I I rig geologists 
ahervo t I on5 

RE No recovery 
Bedrock encountered ot 24 5'. oer dri I I rio oeolooists 

, I  J J  J 

ahervo t I on5 

to 30 deqrees occr rmdonly thmuqhut intervul Smple ws 
moist ot"time of recovery Non-colic-euus 
At 26 9 ' ,  51 G Sand 141 Silt 811 Cloy 

I 



\ 
> J  

C L  L C  z w  w >  w >  > c  
O D  o w  
L O  v c  w w  w z  
Q L  L H  

; ! ;  
! ' !  

! ! '  

! ;  

! , ,  

ul 
-N 
01 
m 

m 
.N 
F 
111 

r 
N 
c 
111 

m 
N 
c 
111 

N 
N 
c 
II) 

1 
N 
c 
ffl 

a 
N 
fl 
ffl 

P 
1 
P n 

D 
1 
F 
n 

L 

4 
P n 

fractlred slrfices SI I tstort IS & I  I scrte "nbn-porous, i 
m o d  frioble No rent beddiy Some rm i nlly oriented 
healed froctures ir iahtlv mist ot time $ recoverv 

. J I  

Nm-co I c r e w s  
At 38', %If 6 Smd 51ISilt 13Cloy 

, 

swfaces feu sal I ~1 sizk Fe concretions throcahout 



m 



c 



b C L  z w  w >  0 0  
L O  
w w  L L  

1 centralizers ot I!', K', %', ond 15' 
I ^  

CLAYEY SILTSTONE Cloyey Siltsiat Olive gry 1'3 4/11 to I ight olive go,, 
15Y 6\11 Si listone is dens? 8 indurated> well sorted 4 
non-porous, ~d sub-anguls io sub-romkd frosted ymtz, 
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thon he cn thick No f r o c t m  present Fairly moist ot 

observoble porGsriy 9 slightly frroble Block lNll 

Beddirig I S  horizontal to sub-hrizonto T ot rngles of 10 to 

t iae OF r m v e r v  Very s i r om rhction to HCI ' 
A t 7 F , 8 ' ,  3 o t a T C  Smd 65ISiIt 51dCloy 



* 
z w  w >  0 0  a o  
w w  h U  

+ a  

I 

a c  
s a  

a t +  

w >  

O Y  u t  Y Z  

99/50 

3 5 0 1 5 0  

it 82 3' )  651 F G Sund 331 S i l t  21 Cloy 

SANDY SILTSTEN[ Smoy Si1 tstone, some cloy 01 ive ro I5Y 4/13 S I  Ity ioyers 
lorpinoted, well to nod sorted, Hith mylor to sh-orgula- 
frosted quortz , non-porous d id friode Block 
corbantlcecKls aaterial lliyitel OCCUTS as thin layers less 
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$roll 8 mm dio fe concretion ot 82 6 Bedding is 
orrzontol to sub-horizonto1 ot 10 to 20 de ees with 

shaffi stgrrj of st depositional deformation No froctures 

t 83 6', 421 F G Sond 521 S i l t  6: Cloy 
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in t rvo l  Eed i IM is diff icult to destinouish but ODD~OTS 
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lithic f r y e n t s  Beddirq ,, , is more or less horizontol No 
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holcever me horizontol lominotions opporent at 105 3', 
IO! 8' 8 109 6' Slickensided froctures occr ot 
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froctirdibroken zmts orientoiion not ottoinoble due to 
broken rature of rock 
12% Si It 88% Cloy 

IO SMPLE Core 1055, No Retrievol 
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NO MPIE Core Loss, No Retrievol 

CLAYSlDiE Clilysrone HI th some SI I t  01 

Hith ir "reylor thin pertings A sh-rounded to  sub-ongulor 
asper clost noted in cloystone o t  136 6' 
101 Si It 901 C loy  

NO SAnPll Core toss, No Retrievol 

ClAYSlCKE Cloystone Some os 133 8' to 137 9' inttrvol 



b 
1 Mitiowl centralizers o t  IO’, AI’, Mi, W, 90’,llO’md 1%’ 

\ ^ ^  
> 1  c c  

11th troce cl keenish groy[%Y 6/11 
greenish yoyl s GT 4/11 Core is slightly 
laoderotely to S I  i @ l y  frioble, nrderotely 

uel t rnhroted nodaoteiy ueil cemented by colcorews 
cement Sand froction mderotetv uell sorted, sub-ongulci to 
onguls. grains Trace amounts d‘ f disseminated 

101 Si It 90% Cloy  
corbmcews raterid Rock is rhrn 9 y lominoted 

\ 
\ 

NO SAilFlE Core Loss, No Reirievol 

SUY SAMSTOIE Silty Sandstone uith troce c / o  Greenish groylSGY 6/11 
remish yoyl 5 6Y 4/11 Core is moist to  

Hel l  cementtd H i t  x colcoreoffi cement oderotely to S I  tghtl frioble, mderotely 

Sond froction cwpprlsed of sub-aylor to ongulor, cleor to 
tronslucent uartz goins Groins m o d  Hel l  sorted Rock is 

Hith some thin uisy lomime d crgonic moteriol / I  igni te! 
Bedding I S  sub-horizontal 10-20 degren 
6R Sond 35% si It 51 Cloy 

fointly thin 9b edded Hith olternoting sandy ond s i l t y  lominot 

#OY SILTSTONE Sandy Siltstone uith so@ cloy Olive groyf~y 4/11 grdinc; 
to dark greenish goyI5Y 4/11 bre s l i g h t l y  moist, ad ’ 
uell rnhroted4 mcd to sli htly frioble Sod froction 

!ntervorhas thin portings m d  locoi y briitle frocture 
Rock contoins troce omaunts of curbonoceous raoteriol os f 3 
irregulr blebs of I ignite Faint ~ispy thinly lominoted 
beddirq ieostly obscure, opeors shhorizontol ot 10-20 
de rees 
26i Smd 631 Si I t  111 Cloy 
Core LOSS, No Reirievol 

comprised of w lor to s 109 -oyuIor clew to tronslucent 
uartz oins E deroteiy cemented b orgi I I I C  cement ! 

\ 

0 shflPl[ 
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attitude is obscure, hotever 
degrees Sad froction ts 
ongulilr idaotely sorted, 
oroins iroce mount $ 

3llY SANDSTINE SI I ty kndstone Hith trcce cloy li$t 0 1  ive yqi5I 6/11 
grading io olive groyl5Y 4111 bre I S  mist nciderotely 
HE/ I ircmted, nderotely frioble Hith ueok arqi 1 I ic cernent 
Intervol is thin bedded tb thinly hinoted H i t 6  olternoting 
sonds ad SI Its Bedding has w opeoronce suggestive of 

subnorizontol 10-30 degrees Sad froction is con rsed 

ronging from clmr to tronslucent 
701 Sond 28 51 si It 2 51 cloy 

soft sedinent d&cration hero 7 I oititudes ore 

of Hell  sorted, f g , ongulor to sub-mgulor quor f z groins 



c a  

a u  
& a  

Z W  w >  2 0  

W Y  

CLAYSTONE Cloystort uith sone si It 01 we groy15Y 4/11 ding to dork 
greenish goy1567 9/11 Ca-e is moist, mho !- e l y  irdtroted 
lsderotelv to Heak lv  friable brittle froctlre with ueak 
thin prthgs Thin'bedded cr'ith sptty rrreplor str!iers 
of ccrbmwous noterial ( 1  ignltel kddrn I S  sub-hwizcntol 
at 5-10 deorees Brokenlfractlre zones I#) 9 ed ot 162 8'to 
163 4' Atfi tdes not recognizoble 
13% Si It 871 Clay 

I 
I 10 SAnPlE Hole remed to 165 2' DriDr to tel I iffital lotion 

I I 
I 
I 

TOTAL MiIllEO MPlH 165 20' 
NOTF 

iOlA1 GEPTH of  CASING 165 M' 
NTIM Of FILTER PACK 165 io' 
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I 
0.0 0 e. 0.0 ......... 
0.0..*.00 0.00.00.0 0..0..000 SU 
0.0.O0. .0 00.**..*. ......... ......... Silty Smd w i t h  me me1 on3 truce cloy (0 0-3 1'1 

Yellowish hln I10 Yf5/6l Poorly gdd smd, v f g to ......... 
......... .000..0.. ......... 
oo**o*ooo 
0.0.eoooe ......... ......... to sub-mwded, no culiche pred rprtz 

plostici fines m visible bdiq 

0' I ,  I1 5-2 0'1, I2 8-3 0'1 

......... ......... 
P ......... at I 0 - 1 7 1  ?ibmvel, 5q 
00..0.0.. ......... 
.00000..0 ......... .*0..0..0 ......... ......... ......... ......... ......... 

no visible 
stoiniq 

I 

I I 

\ 

\ 

9 Fmvelly Sard with WE silt I6 4-6 9'1 Red 12 5 M14161, 
well gdd smd, v f g to c 9 ,  sh-quia- to sub- 
rounded, pd yrtz ond feldspr, IOU losticit fines, no 
visible bddiy, mist 29X Gravel, 56 P i  Sand, 15 Silt, 11 
Cloy 

Claye Silt with some sold (6 9-8 4'1 !elloHish brow 
110 d 5/41, crly gmk smd, pred qwtz, no visible 

trocel  oebies b sold 73 si i?'''l~n ~ ~ o v  
beddi aois p " !  , VET stif sme OT I C  mteriol, mots, 

Nn r y  17 9-R n , I  I I 

SILTSTOE 1q1 of k$cck at 8 4' Cloye SI I tstm 18 4-14 2' 1 
8mw I10 YR 5/31 to lioht vel 'i ouish brwn (2 5 7 6/41 
lroce of fine smd, lowJpl~stici ty f i ~ s ~  high mwnt of 
or mic noteriot Irmtsl, mottled opeorme RIISSIV~ 
ddi y, soc fe-oxide staining, mist 6of Si It, 9oib Cloy 
No Recoverv 11 7-9 0'1 



Toto1 Depth Drilled 14 20 
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a Sol4 Cloy with obudmt silt od tmce jrwel 10 0-1 2'1 
lei lowish bmw 110 YA 5/61 to dark ye1 lowish brow 
I10 \R 4141 Cloy is scft, moist, low plosticity fines 
Smd wkmtely to well yok qulr to sub-minded, 

and rated at t Gravel aylor tot MI in leqth 
2X kovel, R !dl 28X $11 t, 41d Cloy 

pred pxt; troce drk md 4 m p t s  intervol is sadier 

L 

b y e y  Silt with some smd md troce we1 I1 2-2 9'1 
Very dork y I10 M1 3/11 to dork ye louish t m n  
110 lA 416qlaYery stiff to hd, IOW plosticity fines Sold 
noderotel galedl v f g to f , sd~-rouded, red quortz, 
troce we1 I mcnded, frosted n d iun quortz groins b e l  
stl~-rouded, to 4 ci in IKI th, moist, IX) visible bedding 

T 

2X Grovel, 171 sand, 411 S I  9 t, 32X Cloy 

H 

\ 
a si Ity Cloy with m e  me1 wd troce smd (2 9-6 2'1 

br~yish brow (10 18 $21 low losticity fines, with mttled 
liionite staining, 1x1 visible 1 eddiq mist, troce 
scattred vel, o ulw to sub-rounded u to 2 ca in 
length 6 4 " ?  Grovel X Sod, 281 Silt, 65X cloy 
No recovery I4 0-4 2'1 

Toto1 depth dri I led 6 2' I 
Yodose Zone lonitcring Borehle Construction listed Belou 
Bentonite 0 65' to 0 84' 

Si Iico flour 1 33' to 2 8' 
slilc0 s ~ d  o a!' to 1 n~ 
Bottom Porous Cy 1 C?' 
htonite 2 8' to 3 1' 
Pcrtlmd knent 3 I' to 6 7' 
Toto1 Depth Neutron Access Tube 6 4' 
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c m 

9Nlr SILTSTME lcp of Bebock ut 6 0' Sody Si I tstone with o troce of 
clov (6 0-6 4'1 Olive vellow I2 5 1 6/61. well sorted 54 v f 9 ,  s l b q u l i ,  pd irtz, ci. Illoceous 
cenmt, no wliche, noist Sone P 9  e-oxide s oining no 

present ttraxjwt G Iiche filled froctwes ut 4 b' 110 

visible bedding 49% so#i 561 Silt, 3X Cloy 
Cloystone uith o troce d silt I6 4-11 0'1 ligit olive 
brow, I2 5 7 5/61 Very stiff, wliche present in froctlres, 
sone fe-oxtde stainin foint biz bedding c / o  mdules 

degreesl, moist 5X Silt, 951 Cloy 

UttYSTONE 

I 



Toto1 depth drilled 12 0’ 

Vaiose Zone Hcnita-ing Borehde Construction listed Belcu 
Pa-tlrnd knent 10’ to 2 8’ 
Bentonite 2 8’ to 3 6’ 
SIIICO Sard 3 6’ to 9 8’ 
Si tic0 flax 4 8’to 5 8’ 

crtlrnd knent 6 2’ to 11 8’ 
Toto1 Oepth Neutron Access lube 11 5’ 

I/ Toto1 Depth Drilled 12 00 
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U Si It Cloy with troce smd IO 0-4 ? ' I  hk ye1 lowish brown 
110 !R 3/41 to olive brm 12 5 7 4/31, very stiff to hrd, 
low to nediu losticit fines, Iont roots ttrougkut 

D q frcsted vrtz groins Jop 0 5' intervol ccntorns 
orynic soil md troce gwel to 5 MI in le th  6 to 
noist, M visible bddi 51 Sod, 381 Si1 7 5  , 71 6 loy 
NO recovery 10 9-2 0'1, '?I 0-4 OJ I 

intervol, sm B P  we1 I scr e4 well-mmd$ pred f 9 ,  truce 

QMNE CI stone with sone silt 16 0-6 4'1 

staining along beding plmq mist 10-2011 Si It, 80-93 

to 1 lock 110 IR 2/11, very stiff to 
at 15 degrees to ha-iz carbanocwui 

Cloy 

RhYfl SPNDSTOhE Cloyey Sardstone with sme silt 16 4-6 9'1 %ne os 

M REMlVERr 
r$erence interval 14 7-5 0'1 obove 
No recovery I6 9-8 01 
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Clayey Silt with sore scnd md grovel 10 0-1 9'1 11 t 
110 Iff 6/21 lrith scottered bownish ye1 9h ON 110 

'fR h*ish 6/81 nott g"i ing Scottertd kite (10 TR 8/11 
col~cheyoins Stiff, mist, smd md grovel oorly grojed, 
subqula to d d  Pblndont jmss roots P rom 
61 Grovel, Q sand 53 $it, 35i cloy 
No recovery IO 8-1 0'1 

IO 0-0 3'1 Icu plost IC1 f lRS 



I '  Mdikj 
$U Erovel 9X Sard 381 Silt, 2% Cloy 
b recovery 115 0-11 0'1 

S I  I ty Clo with m e  and I16 5-21 0'1 01 ive brm 
i2 5 7 4/31 to p i s h  broun (2 5 7 5121 ot base 
Scft olont rmts trou cut intervol M visible beddim 
!ad $a-lyf4 ls~ 'orguk to sub-romded, pred q,drtz 
;rice round yove 
ill Smd, 261 bi  I t, bll Cloy 

roce coliche, Mist 
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SILTY UAISTIEIE Top o f  Bedrock ot 21 0' Silty Cloystone ot 121 0-26 0'1 
light olive brom 12 5 r 5/41 No sod present, 

imtely Vtz, aed plosticity fines moist, q r o x  
~ T o s i t y ,  rgi I loceous cenent, no caI ihe m e  le-oxih 
stoining me a- nic mteriol, sore crude bddi tourd 
bottom, S W I  I fri ! le zme ot 24 0' 201( Si It, 8i Cloy 

-/--/- 
,--7-- 
-/--/- 
,--/-- 
-/--/- 
,--/-- 
-/--/- 
,--/-- 
-/--/- 
'-7-- 
-/--/- 
,--/-- 
-/--/- 
,--/-- 
-/--/- 
,--/-- 
-/--/- 
---/-- 
-/--/- 
,--7-- 

,--7-- 
-/--/- 
,--/-- 
-/--/- 
,--,-- 
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P 8  

7 - 7 -  
-/--/ 
7 - 7 -  
-/--/ 
7 - 7 -  
-/--/ 
7 - 7 -  
-/--/ 
7 - 7 -  
-/--/ 
7 - 7 -  i 
I 
( /  

--/-‘-/I SILTY UAYSTlWE Silt Clo &E I12 1-13 0’1 Olive yellou I2 5 Y 6/61, 
I ~OCEUUS cenent, dry, M visible bedding. 
ted, troce Hg-oxide ot 12 5’ 

7 - 7 -  
-/--/- 
y--/-- 
-/--/- 
7--/-1 

Toto1 depth dril l i  13 0’ 

Vadose ?OR timitoring Borehale Construction 
Bmtoni te 2 7’4 2’ 
Silic~ Sod 3 2’-5 2’ 
Silico flour 5 2’4 9’ 
Botton Porous cu3 5 8’ 
Grout 7 9’-13 15’ 
Toto1 Oepth Neutron Access Tube 12 83’ 

Listed Below 

Note Boring billed to 12 0’’ poor recovery fron 6 0-12 0’ 
Hoved rig 3 to the west, drilled to 6 0’, reared soglimj 
fron 6 0 to 13 0’ 
Note Boring bi Iled to 12 0’ poor recovery fron 6 O’-Q 0’ 
Hovd r i  3 to west, drilled to 6 0’, resuned soylimj fron 
b 0’-13 i. 
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Toto1 Oeph Or1 I led 11 20 
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19?-11 5’1 lop of Behock 

sorted sub-omu r IT to  
7/11 md brcunish ellow (10 

rounded, v f g to f g 4crtz frosted, tjpx 19 porosity, 
opprox 10% orgillocea~s cenent hi$ily riable, hint 
biz kddi noist Smd Q, Silt lo!, Cloy l?X 
No recovgr Y I 8-10 0’1 

‘1 
/ / /  

/ / /  

SI111 SANlSTONE Silty Smdstone with sone clo I12 5-15 9’1 Uhite 110 !R 
8/11 to very mle brow 110 11 7/31 Smd mderotelv to 
well sorted: b f g to n g shqulr to rolnded frosted 
qwrtz yoins Troce of dork minerols PQprox 101 
orosrt , 10-IS! crgilloceous cenent, hi h l y  frioble, moist 

!I# kriz bedding Smd sS%, Silt 1 I, Cloy 8! 

UAISTONE Cloystone with trace d smd I15 9-16 2’1 Sone os reference 
intervol 11 5-12 5’ obve 

/ / /  

/ / / I ‘ SILTY SAMSTONE Silty Smdstone with sone cloy 116 2-18 4’1 %e os 
/ / /  reference interval 12 5-15 9’ obve 
/ / /  

/ / /  

/ / /  

/ / /  

/ / /  

/ / /  

SILTY SA@ST(WE Silty Slndstone with sone cloy 119 2-21 2’1 Sone OS 
reference intervol 12 5-15 9’ obve / / /  
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220124 

220122 

200120 

l@RO 

2k 
1 .  
.Io . 
E -  
1 1 1 -  

21: 
0 -  
I o .  
E -  
m -  

22: 
0 -  
I I ) .  
E -  
m -  

2 3  
0 -  
I D .  
0 -  
m -  

24: 
P - .  
1 1 1 .  
E -  
1 1 1 -  

25: 
u ? .  
1 1 1 .  
0 -  
m -  

26: 
I n :  
111 

E -  
1 1 1 -  

No RECOVERY No recovery 121 2-21 4’1 
‘ SILTY %NISTONE silty Srnitm with sone clay 121 4-21 6’1 Sme os 
\ reference interval 12 5-15 9’ obove 
\ 

MYSTONE Cloystone with trcce of suul I21 6-21 9’1 Sate os refreKe 
interval 11 5-12 5’ above \ 

I 

SILT! SAhUSTN Si l ty Smdstm with some cloy I21 9-24 0’1 Sane os 
refrence intervol 12 5-15 9’ dove 

a AYST Cloystone with troce sand 124 0-25 0’1 koyish &oun (2 5 
T 5/21 sand v f to f g frosted qwrtq well rotndtd 

porosity, moist t‘g 1xj v f g ~ard 3lJ cloy %X 
Argi llocecus cenen 9 nassive bedding Poor visible 

SANlSTONE Smdstone with sone silt ad cloy (‘6 0-25 6’1 l r o w s h  
yellow (10 1R 6/81, fine 
stb-ongulr to romded, fi! visible rusity, some cloy 

Clo stone with some sold (25 6-26 5’1 light groy 12 5 1 N/6IJ v f g to f g h t e  prtz smd, orgulcr to 
stb u l r  trcce 8 d r k  ninerols, wet, m s i v e  beddirg 

Smhtone with sone silt cnd cloy 126 5-27 4’1 %ne os 
r$rme intervol 25 0-25 6’ dove 
No recovery I21 4-27 6’1 
Cloystone with some smd I27 6-28 4’1 h e  os rderence 
intervol 25 6-26 5’ obove 

tz smd, well sorted, 

cment very friable moist m apmn r &ding 
\ Smd &Il Si I t  171, tloy 171 

BAISTNE 

\ s m J x ,  hnx 
!%&1ONf 

No RECOVERY 
BAYSTONE 

.. 

MI RfCOVERY No reavery 128 4-29 3’1 
/ UArSTM Clo stone with Voce sad 129 3-34 5’1 11 t olrve h . ~  

sme frostet troce of k minero~s, wet poor prosi ty, 
plow bedi with hi te smd md ye1 Icu le-oxide stoinirg 
MI d c c e  ? 95 Sond 11, Y f g sand I!, Cloy 961 

12 ! Y 5/41 sa7d v f to f g I mylor t o sh-orgulr, 

No recovery 131 -31 6’1 ._ 
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Toto1 d th dri I led 34 5' 
Vdm 9 one Hcnttcrinj Borehole Construction listed Below 
Si I ico sand lwje of smd at 11 2' 
SI Iico flour 11 2' to 12 2' 
Botton Porous Gp 12 0' 
Bentonite 12 2' to 12 9' 
SiIico sand 12 9' to 24 9' 
SI /IC0 flour 24 9' to 26 0' 
Bottom Porous Cy 25 8' 
Bentmite 26 0' to 27 0' 
Portlmd Cenent 27 0' to 34 3' 
Toto1 Depth Neutron Access Tube 39 2' 

/ Toto1 Depth Or1 lled 39 50 
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c a  m 
BHM 
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u) 
r 
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1 
jl u) 

$10~  I2 5 Y 6/61, Fe-oxide stoini f g to v f g sod, 
rded to el I rwded ouartz non ’7 rioble very st iff I ’  3 ‘  

Hoist ~lssive beddin 

No recovery I3 6-4 0’1, I4 8-5 0’1, I6 4-7 0’1 
F g sad 3x, v f g !Id 31, Clo 941 

Total depth drilled 9 0’ 

I Vdose Zone Hmitorin Borehole Construction listed Below 

Silica Flcur 2 0’ to 3 0’ Botton Porm C ~ I  2 8 
Bentonite 3 0’ to 3 5’ Portlmd Gxnt 3 5 to 6 8’ 
Total Oepth Neutron Access Tube 6 8’ 

Bentonite 0 8’ to 1 ! ’ 511 ico Smd 1 2’ to 2 0’ 

._ 



i 
). I -u  z w  w >  

0 0  u v  w w  L L  

ummr ms 
mmm 
mmm m m  

Asphl t IO 0-0 4’1 

No recovery IO 4-2 4’1 A l l  soil used for molyticot 
smples 

Clo ey Silt with  so^ smd md troce govel 12 4-2 9’1 
le1 owid bruin 15 IR 4/61 Sand oadv arded red i K 

\ 

Smd Silt with me ovel ond clo I2 9-3 3’1 light groy 
110 !R 7/11 to hite 10 7R 8/11, s iff, slightly frioble 
Smd f g to c 9 ,  mderotely grockd sub-orgula- Grovel 
rounded, fine rained 11th sone [afl co~tche moist 

r i  H 

101( Grovel, 39 9 Sm4 4D Silt, 101( Cloy 
/ No RECOVERY No recovery I3 3-3 7’1 
\ I 

m 

SH 

I 

Yodose Zone tlonitcrin Boretule Construction listed Below 
~mtonite 2 0-2 51, D il IM] Smd 2 5’3 2’ 
Si Iico Flour 3 2’-4 6’ Batton Porous Cuo 4 5‘ 
Bentonite 4 6’3 9’, roto1 Otpth Neutron’ Access Tube 7 6’ 



Silt with sme ovel ord cloy 10 0-0 9’1 Do-k brain 9 r H 
I10 R 3/31, sod we1 crded. sub-malor to sub-rounded 
f g to c g pred qdtz Grovel sh-rwnded up to4’cm 
in length fme plont roots, IOW plosticrty fines, r~ 

md $?I Silt, 10l Cloy 
v$ ibkbii# $m IS t 

1 ‘ NI RECOVERY tlo recovery 10 9-2 0’1 

6n/g!l brov’el with scne silt and troce cloy I2 0-3 6’1 
Mrix dark brow 17 5 YR 4/31 Grovel sub-rwndd to 
q u l w  Ikilliq fmctlrdl, Hell gaMl up to 6 CR in 
1 th pred groy quo-tzite Sard f g to c , well 34 o u ~ c r  to sub- mylor, 10u plostici 3 y fines, no 
visible b 1 dim mist 
13 Grovel, 18f Smd 81 Si It, 11 Cloy 
No reaverv 12 8-3 d‘l 

Clayey Grovel with some smd md silt I4 0-7 8’1 tbtrix 
very pie born I10 YR 7/31 Grovel rolnded to sh-rounded, 
m e ,  to 4 cn in length groy o-tzite Sard f g to 
c o we1 crdd sub-moulor to s z -rounded Hdiun 
Iis’tici ty fines ’ noist, hmrbnt COIICIE [ti C I O I  1 7  

No recovery 15 8-6 0’1, I6 8-7 0’1 
! 3-6 8’1 % krovel, l?n Smd, 1911 Silt, 2 E Cloy 



! @  
5 

i o '  

j f  
. w  

r f  
m 

¶ A N  

m n m  

m n m  

m /I a; 

M11U 

m n a  

mna 

M RECOVEAY No recovery I10 4-14 0'1 Ori Iler reprts ver difficult 
dri I I ing on cobbles Dri I ler estinote Top or: Bedrock ot 
11 1' IL J 

CLAM SILTSTON Clo e Sanjy SI I 
I2 5 16/31. aon tstme 114 0-16 2'1 light ye1 10~id-i brow 

j well sorted, v f g to f 9 ,  sub-mylor 
Hedium stiff nonfrioble, mist 
1~ Smi, 58 Si It, 31 cloy 
No recovery I14 1-16 0'1 

M RECOYBY NO mvq (16 2-18 0'1 

lotol depth drilled 18 00' 

Vdose Zone Honitcring Borehole Construction listed Belou 
Bentonite 2 8-3 2' 
SiIico sard 3 2-4 2' 
SI I ICO Flour 4 2'5 0' 
Botton ~ofous C? 4 8' 
Bentonite 5 0'- 6' 
SI Iico sand 5 6'-IO 6' 
Si I ico flw Not InstoI led 
Bottom Porous Cup Not h5tOlled 
Bentonite 10 6 ' 4  2' 
Gmut 11 2'47 9' 
Toto1 Depth Neutron Accm Tube 17 5' 
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> c u  z w  

L O  w w  D L  

4 1 &  
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E ". 
zw Y W  u o  c u  Y Y  

c a  

a c  

\ > A  c c  
Y >  > c  
O Y  
u c  
Y Z  a n  

ON10 

01011' 

onm 

Ufflll 

!ffl11' 

0 2 0 1 0 1  

A@l t IO 0-0 5'1 

n Grovelly Silt with sone clo cnd d IO 5-3 7'1 htrix 
dark reddish brcun 12 5 TR ! 5/41 h e 1  sub-rounded well 
mded, vp to 6 CII in dimeter sold 

$0 su&rounde( f g to c , pred 
losticity fines no visib 9 e Ming f% si It, 161 chi 

No recovery I1 2- 5'1, 12 2-2 5'1, (2 8-2 9'1 

Si It, 5fCly 
No recovery 4 8-5 7'1, I6 5-6 8'1 

MYEY SMBTOM CI ey Sardstme u i t h  sme silt 17 4-11 0'1 Lop of  Bedrock 
at 4 '  light groy I10 IR 7/21 to light ellowish brocn 
110 YR 6/41 Smd v f to f 9 ,  sd-orqu a- to 
sd~-rwnded, ~ e l  I sorte h e  we1 I rded, frosted, m g 
qwrtz goins Aprox 5-1@ visible porosi t 18 
orgiIIoce0us cenent moderately friable, sone &in horiz 
Iri le1 bed~ sme verticol healed, colide-filled 
froc T res ot 8 "E ~ mist 411 Sud, ZlX Silt, 2X Clay 

f s - 
_ -  - 

1 - -  - - -  - 
- -  - 
- -  - 
- -  - 
- -  - 
- -  

-_ - 



8 
f 
w 
i F 

z w  w >  
u o  
R O  w w  

+ a  

& a  

1 

; J  a c  

w a  

a n  

w w  
o w  o r  w z  

2MRt 

18/11 

110112 

090109 

2@RO 

ZNRO 

913) with olive ellow 12 5 16/81 mttli llminotions 
Wt to med sti 1 f, hrriz lominoted m o i ~  ? , mn-frioble 
lon Silt, % Cloy 



I I- 

:@ 

--- - 
DATE1 SILTSTON Cla e Siltstone with truce smd I26 1-8 9'1 Olive brown 

I2 5 4/31 ord I ioht 01 ive brow I2 5 7 5/61 Smd v f a 
. - -- 
, I  

. , I  L L 

. L L-J well sorted briz" lminotioffi nlrked bv block moterrol 



I 1 

I '  

2 

Total Oepth killed 31 30 



SnRE 
BHM 
SIE 

- -  
+ :_I c c  c e  L C  L L  w >  > L  

O Y  
U C  w z  L W  

0.m n 

!¶R 

¶ / I '  

J 

8- 
n .  

1 :  

0 -  
F -  

r .  
0 -  
n .  
1 :  

1 

id 

ASphDlt 10.0-0 7'1 
I 

\ 
Surficiol soil y l e s  (0 5-0 7'1 
Si lty h v e l  uith 
Hotrix b " ~  110 YR 5/31 Grovel pred c well gdd, 
sub-rowded Smd f g to c g , & e l  I gro24 pred qwrtz, 
no visible bedding moist 
"il Grovel, lOn Smd 121( Silt 1X Cloy 
No recovery I1 6-2 TI, 14 1-47'] 

GH sad ad troce cloy IO 7-5 5'1 



E 

BHM 
sm 

>-I 
C L  c <  
z w  w >  w >  > c  
c v  u +  
w w  Y Z  
011: C H  

v o  a w  
SNRE 

OMA 

19010 

Gn 

Gc Cloyey h v e l  with sore smd md silt 111 9-12 8’1 tlotrix 
very pie brow? I10R 7/31 Gravel md sond sme os above 
reference tntervol [7 5-10 3’1, with some 120x1 coliche, 
dry 5811 Gmvel, 18 Smd, 18 Silt, 1B Clay 
Total depth drilled 12 8’ 
bte 1edi-d not encamtered hyr refusol ut 12 8’ 
Hoteriol is Fill nateriol, ploced dr ing pod berm 
construct ion 



> c u  z w  w >  
0 0  c u  
Y W  0.L 

Asphalt IO 0-0 5’1 

I “  . .J 

&‘I-8 9’1 ligit oy 110 71 7/11 Sold v f g to tg, 
well sorted, row& opprox 2-11 visible prosi , ‘ppx 

8 3-8?’, moist 35% 

2B orgi llocews anent, B slight1 fricble, 110 vrsi 9 le 
beddi rrith verticol coliche i illed fractures fron 

!!I! Si It, 18 Cloy 

/ / / / /  
/ / / / /  
/ / / / /  ;1.i 
/ / / / /  
/ / / / /  
/ / / / /  
/L/ 

7/11’rr;th reddish yelloH 



D 

B 

10 
m m  

Toto1 depth drr I led 10 2' 

SI I i c o  Flm 2 9'4 0' 

SI I ICO sard 9 7-6 5' 
Si I ico NW 6 5'-7 2' 

Bentonite Bottoa 'Om 4 0' Y 5' 8' 
Construction listed Below 

Bottom P o r n  Cy 7 1' 
Bentonite 7 2'- 8' 
Toto1 Oepth Neutron Access Tube 9 5' 

\ 



I 

_- _ -  
7&/:: SILTY I - - /- - /- 
7-7-- 
- -  /- - /- 
7--7-- 
- -  - -  - 
7-7-- 
- - /-- /- 
7--7-- 
- - /- - /- 
7--7-- - - /- - /- 
-7 - 7 - - 

Asphlt IO 0-0 5'1 

kndy brael with sme silt d troce cloy 10 5-0 9'1 Drk 
born I7 5 IR 4121 Grovel f 
c 9 ,  mist 13 Grovel, !' T'" to md, I Silt, 1I Cloy 

Rr No recovery I7 6-8 0'1 

tYSTCNE Tg, of kthk ot 8 0' Silt Cl stat 18 0-12 2'1 
Grayish hrom (10 YR 5121 Y I ~  efwish bcun I10 YR 5/11 
colick ot 8 3' frm 8 9-9 7' ot 10 3' ord 11 4' Troce 
staining Nonfrioble, no vrsrb r e beddiq with obundmt 

!lg-oxide stornt'q on nicrcfroc'twes, 6; 301 Si It, 701 
Cloy 
No recovery 18 8-8 9'1 



a z  
w >  > u  o w  
o c  u z  a u  

M f l  

9lR 

WR' 

- -  
f E  mol 
m C L  

CDGIRETIOI imam C B  0 0  

No RECO'ERY No recovery 112 2-12 7'1 

SlN $11 Cloys~onz with sone smd 112 9-15 2'1 lijht roy 110 
YR P 111 w i  th ye1 lcuish kwn 110 YR 5/61 staining !I i$tli 
frioble, 1x1 visible beddiq Smd v f sub-romded, we1 
sorted [e-oxide f i I led froctlre at 14 !IJ no-oxide coot ina 
on nic&uctm thrwghcut interval Note "grout chips o't 
14 8' 101( Smd, 301( Silt, 601( Cloy 

STONE Smdy SiltstoR with sone cloy (15 2-16 8'1 Sone os 
reference interval (12 1-12 9 1 obove 

Total Oepth Orilled 16 80 



* J  
L C  w >  

o w  u c  w z  
> a  

a n  

SILTSTM 1q1 of BeGock ot 1 0' st ltstme with sme sod ond cloy 
I1 0-2 6'1 Pole ol ive 15 Y 6/31 wi th ye1 larish barn 
I10 YR 5181 le-oxide stointna Cal ick nlrbleina oresent 
Sad f g 'to v f g , sub-a$Ior to rounded, K I ~  ba-ted 
pred pr t z  with trace of aico ord drk ninerols, 

illocelxls cenent Hoist Massive beddtrq 8 Si It, 171 Smd 211 Cloy 
No recovery 11 7-1 0'1 

1 ' M1 RECOVERY No recovery 12 6-4 0'1 

UAlSTONE Cloystone with some smd old silt 14 0-5 6'1 11 
brocn I2 5 7 5/41 wi th 0 1  ive el IOU 12 S Y 6/81 s 
Smd f o to v f [I we1 I sa- r ed sub-rounded to rolnde 
quortz iith traceJot' dark ninerds Roist, rm visible 
bddirrj 18 Smd, 18 Silt, 7B hy 

No RECOVERY No recovery I5 6-6 0'1 
I 

Total 4th Drilled 6 M 



BHD( 
SH 

+ + u  z w  w w  
0 0  u v  w w  

SNRE 

n u  

Gu hdy Gavel with me silt ad troce cloy 10 0-2 4'1 
btrix dark yellowish brow (10 YR 4/41 sod well grorled, 

UIW to sub-qu~or IOW p~osicity fines, troce OF 

30 m notst 110 visible beddi 
53 Gr(ovel, 2k 151 Si It ?! Cloy 
No recovery IO 7-1 7 'I, I1 ?-2 'O' l  

co *9 ick, red vtzteIdspar/I tthic froymts, p e l  to 

at smdy hvel with me silt ord trace clay (2 4-4 4') 
notrix trown I? 5 YA Yql, sod Hell galedl mylor to 

fines, no coliche, pred 
rents uith red cloy, grovel to 

No RECOYCRr 

8: 

No recovery 14 4-5 0'1 

Cla ey kwel with sone sold md silt 15 0-5 7'1 tbtrix 
whi e I10 YR 8/21, sord prly odd, m lor to 
sh-rasded, mdemte to hi p osticit ires ohrdmt 
COI tck red rptz/coIic$ 110 viside bedd q sone 
Fe-oxide stoini 
5~ bet, I I I ? ~ I ,  71 silt, 281 cloy 

r r  1 

\ 
ha RECOVERY No recovery 15 7-7 5'1 Y 

T c p  of k6cck estimted at 7 2' krdy CI sone with 

sorted, sh-ongulr, v f g to f g 5014 hi h plasticity 

feoxik stoini 110 visi Kl le b diq soft 
3IB Sold 31 Si? 671 Clov 

tm silt I7 5-10 5'1 Pole yelloH I2 5 7 I 7/41, sord well 

fines, mildly colcorecus, red wrtz, mois 9 to wet, sme 

T c p  of k6cck estimted at 7 2' krdy CI 5 e with 
tm silt I7 5-10 5'1 Pole yelloH I2 5 7 7 41, sord well 
sorted, sh-ongulr, v f g to f g 5014 hi h plasticity 

feoxik stoini 110 visi Kl le b diq soft 
3IB Sold 31 Si? 671 Clov 

IP 
~ 

fines, mildly colcorecus, red wrtz, mois 9 to wet, sme 

No reravery I8 5-10 0'1 
' 



I 

- -  

V a h e  Zone tionitwing Borehole Construction listed Belou 
fjentonite 2 2’ to 2 9’ 
SIIICO sard 2 9’ to 5 1’ 
Silico flour 5 l’to 6 4’ 
fjotton Porous Cy 5 8’ 
Bentonite 6 4’ to  7 4’ 
Pwtlmd knent 7 4’ to 11 95’ 
Totol Depth Neutron Access Tube 11 95’ 



E ". 
b I - u  z w  w >  

0 0  
L O  
w w  & a  

ffl hdy Grovel with me silt ond troce cloy IO 0-1 6'1 Dark 
vellowish brOm (10 IR 4141 Smd  el I araded sub-amulor 
to mylor, v f j to c qb Iow gIasticily firis, p r d  
prtz feldspar, moist, riz edding, sone orgmic 
material, col ~ck nodules 
63 Grovel, 24 S 1D Silt, 11 Cloy 
No reavery IO 6-1 7 ' I  

MJ RECDYCRY No recovery 11 6-2 0'1 

Gn Smdy hvd with sme si It ord troce cloy I?. 0-3 
Strmg b-rm I7 5 YR 4/61 Pocrly grode4 orgulr 

Ujrt'3eid (r mist, m visible bedding k% Gravel, ? r̂l Smd 191( Si It, 41 Cloy 
No recovery I2 8-3 d'l 

5Lb-0 do" V f 9 to C 9 ,  lac pklSfIClt)' fines, 

7' 1 
to 

pred 

No RECOYER7 No recovery 13 7-4 0'1 
w1 Smdy Grovel with SORE silt ord cloy 19 0-5 5') Yellowish 

brow 110 YR 5/81 Sold pcrly roded, v f g to c 9, 
I .  , 9 %  

ongulor to submylor, lac plos 9 icity fines, highly 
colcerous, p-ed ipcrtz mist, no visible bedding 
361 Grovel, 361 Smd Zb Si It, 81 Cloy 
No recovery 14 9-5 d,1 

sn 

Ea RECOVERY No recovery 110 0-16 0'1 lop of  Bedrock estinoted ot  
10 5' Drillers report 'pshing lorge cobble into soft 
b h d c  ' 



\ * A  

w >  > c  o w  
U t  W Z  

a c  

a~ 

0 m /I 

0 m /I 

UMR 

JMR 

Toto1 depth drilled 16 0’ 

Vadose ZOR tlcnt toring Borehole C~ilstruct ton Listed Belai 
Bentonite 3 O’to 3 5 
SI Iica sod 3 5’ to 4 5’ 
Slllcoflw 4 5 ’  to52’ 
Bottom P o r n  Cy 5 0’ 
Bentonite 5 2’ to 6 0’ 
Silica Sard 6 0’ to 7 2’ 
Silica flour 7 2’ to 8 0’ 
Bottom Porous Kf 7 8’ 
Notive Sail 8 to 10 2’ 



I , - -  
* J  c c  

I 

c c  z w  
W W  
0 0  c o  
u w  & a  



I 

I-u z w  w >  0 0  

w w  a u  
n u  

..9l RU 

5011 5 

7 SILT! kAYST@lE Sdty Clo stone 11th trae sard 111 8-13 6'1 ltght 
12 5 1 Hi'! Non-friable dry, 110 visible bedding-posstb y 
bioturboted troce 12x1 hg-oxide stoining 

No recovery 112 0-12 1'1 
31 M, 291 Sllt, 6% Cloy 

Toto1 Bepth Or1 I led 13 60 



C L  z w  w >  
0 0  
L O  
w w  n u  

1 

C Z  
w >  > L  o w  
O C  w z  L H  

l l m i  

I I t '  

13011i 

5 0 1 2 0  

In0 

1 / 1 0  

ill /I a 

Ills 

mtu 

Asphol t IO 0-0.5'1 

Soil to analytical sarQle IO 5-0 8'1 
I 

silt od tm cloy 10 8-4 0'1 
(10 TR 7/31 Grovel red c g , up 

in iotrix old os cwtirq on gavel, 
sh-rcurded Smd f g ! o c g , with 

moist 691( Grovel 14.l Smd, 18 Si It, 51 Cloy 
No recovery I2 1-2' 5'1 

smdy Grovel with trace silt m d  cloy I4 5-7 5'1 tbtrix 
da-k troun I? 5 TR 4/31 Grovel same os obove Sard uell 
graded, f g to c 

831 Grovel, ID Sm 51 Silt, Ti Cloy 

sh-urgulor, troce 15x1 coliche, 
roist, 110 visible 1 d d i q  
No recovery 15 5-6 ! $1 

h h v e l  with m e  silt cud cloy I7 5-7 5'1 Hotrrx 
red ish bmm (5 YR 4/41 Gravel pred 1-4 cn I well 
grade4 sd-rcuded to my lor Idri I I ing frocturedl, pred 
roy yotrzi te sand sme os above, mist 
!3 Grovel, 251 S m d  13 silt, 91 Cloy 
No recovery 18 2-8 5'11 

! ul 

Smdy Grovel with scne silt ond troce cloy r9 5-10 ? ' I  
h e  os r$ermce intervol 0 8-4 0' obove, wi th s m e  llOII1 
col ick 



\ 

Toto1 depth dri I led 11 3' 
Note Bdfoti not encountered 
Hoteriol is fill nateriol, pIoc&ing pod bern 
construct ion 

er refml ot 11 3' 
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c a  

o a  

: J  
a c  
> a  

a H  

w >  
o w  
O C  w z  

Smdy h e 1  with sme silt ond c lo 10 5-0 8’1 htrix 
yellowish brow I10 IR MI Grove f g pcrly yo&( 
sh-rded Sadwell de4 dr 
5111 Grovel, 251 Smd, 15fii It, Id Clay 

1 VI 

\ 
Sm0)l Gmvel with sm silt ord clo IO 8-6 0’1 notrix 

in eqth, rolnded to qula- ldrilli f r o c t w d l  well 
groded, red roy crtzite Sard we I odd g to 
c 
?O! Grovel, 151(_Sm( 11 si It, 61 Cloy 

ver pie born 110 IR 7NI Grove 1 pred c g 41 to 7 
? f  

II 
su!-fm!xiJ ! otundmt caliche rm d8-11’ 

No recovery 13 b-) U’ 

u1 

Gn Smdy Grovel with m e  silt ord troce cloy 16 0-6 7’1 
tiotrix vellowish brain 110 fl 6/41 G-ovel F q , poorly 

.J’  , I 

oyulcr Smd sone os obove, dry Pd IX h v e l ,  27i Smd 91 Silt, a Clw 
\ 

, No RECOVERY No recovery 16 7-7 0’1 
\ 

Gu Sandy Grovel with tmce silt md cloy 17 0-9 7’1 kne os 
rderence interval 0 8-6 0’ obove 
9lJ Grovel, 61 sand 21( Si It 8 Cloy 
No recovery 17 3-7 L’l, 18 4-9 0’1 

N3 RECOWIY No recovery 19 7-10 0’1 



C K  z w  

K O  
8zi 
Y Y  

7 - 7 -  
-/--/ 

7 - 7 -  
-/--/ 

7 - 7 -  
-/--/ 

7 - 7 -  
-/--/ 

/--/- 

-/--/ 

7 - 7 -  
-/--/ 

7 - 7 -  
-/--/ 

/--/- 
-/--/ 
/--/- 
-/--/ 

/--/- 

-/--/ 

/--/- 

SILTY UArSTaVE Tcp  OT Mock ot 10 0’ CIO tone I10 0-13 0’1 li$t 
gro 110 M17111 md yellou I P 0 ‘fR 7/61 Nonfrioble, by, 

fron 10 0-10 4’ fkj-oxide cwting on aicrfroctm fron 
11 2-11 6’ lOk Silt, 9016 Cloy 
wit 6 crude horizonto1 beddig irmstcne concretions yesent 

Toto1 depth drilled 13 0’ 

Yodose ZOR Honttorin Borehole Construction Listed I e h  

SI I I C O  sard 4 0’ to 7 3’ 
StIico flour 7 3’ to 8 0’ 
lotton Porous Cy 7 9’ 
Bentonite 8 0’ to 8 6’ 
SiIico Sard 8 6’ to 10 0’ 
Bentontte 10 0’ to 12 9’ 
Toto1 Depth Neutron Access Tube 12 6’ 

Bentonite 3 0’ to 4 9 ’ 



Gravel with me sand cad silt and tme cloy 10 0-3 ? ' I  
hish brm 110 !A 5/21 Grovel c Q . UI to  5 m in 
lenbth, sh-rolmded, rrlygroded hdrg t o c g ,  
aoderotel @edJ s!myIor, f d  rpts moist 
81 Grove!, 18 Sm 6% iIt  Cla 
No r e c o v q  10 5-1 1 ' I ,  11 6-2 0'1, d 7-3 0'1 

I 

h v e l  uith sme sill ord troce cloy 14 0-6 %+ broM 12 5 11 3/41 &me\ c 9, up to 7 
length sard sme os obve mist 
78 Grovel, 151 Sm 10% filt, lib Clay 
No recovery I4 5-5 il '1, 15 7-6 0'1 

- 
6' I 
cn 

Dark 
in 

- 
8 ul Smdy hovel with me silt ond tmce cloy 17 0-9 6'1 

f g to c 9 ,  well gdd, sub-mylor to sdrouded, prd 

rremvery I? 8-8 0' 1, (f 8-9 0' 1 

C. 5 Tellow14 bm 110 YR 5/61 Grovel SOE os dove Sard 
<' 

C. - 1 & 
rtz, moist 661 Grovel 211 Smd, 81 Silt, 51 Cloy 



/ N1 WCDVfRr Nn ce~yerv IIh 9-17 0’1 
Toto1 depth dri I led 17 0’ 

V a h e  Zone Kmi t r i m  Borehole 
Bentonite 1 6’-2 1’ 
SI I IC0 sard 2 1’4 7’ 
SI I ico flair 3 ?’ -4 6’ 
Bottom Porous C? 4 5‘ 
Bentonite 4 6’- 1’ 
Silico Sard 5 1’-9 E’ 
Si I ico flour 9 8’-IO 9’ 
Bottom Porous Cy 10 8’ 
Bmtoni te 10 9’-11 5‘ 
Grout I1 5’47 0’ 
Toto1 Oepth Neutrm kcess Tuk 

Construction listed Eelcu 

I 16 6’ 



* I - u  z w  w >  
0 0  
a 0  w w  & a  

sal h v e l  16 5-10 4'1 Sane os reference intervol 
14 -6 0'1 dove 
No recovery I6 '15-7 8'1, (9 1-9 7'1 
t M/gH 



L Kl RECOVO11 No recovery I15 6-16 3'1 

Toto1 depth drilled 16 3' 

Yodose Zm Honitcring Borehole Construction listed Belou 
Bentonite 2 7'-3 4' 
SillCO sard 3 4'4 4' 
SI I IC0 Flour 4 4'-7 1' 

Bentmite 'Or0lff 7 1'- 9 8' 6' 
SI Iico sard 9 8'-10 3' 
Sr Irca flour io "' 
Bottom Porous Cy 11 0' 
Bentonite 11 2'41 8' 
Grout ll8'-16 2' 
Toto1 Depth Neutrm Access Tube 15 9' 
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c a  

a o  
z w  w >  o o  
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0 -  
1 1 1 -  
o -  
a :  

11: 

o -  
r -  
o -  
m :  

12: 

a -  
r .  
o :  
a .  

13 

t - .  
r -  
0 1 '  
a :  

14- 

I o -  
r -  
o -  
a :  

1s: 

m -  
r -  
0 1 -  
u l .  

16: 

r -  
r -  
P -  
u t :  



> 2  
w >  
o w  
0 c  w z  

a c  
> a  

a u  

RATSTONE Cloystone with soc SI It old trm of  v f g 3rd 
123 4-33 4'1 koy 15 Y 5/11 to dark 0 1  ive groy 15 7 3/21, 
with ligt olive brcwn 12 5 ! 5/61 stotnirg 010 froctwes, 

orosit , vr stiff, nmfridle, IX) bedding. mist 111 
!a14 lk Sil! 89% Clo 
No recovery It4 1-24 2'1, 124 6-25 0'1, I31 5-31 6'1 

I idensl ides V f sad sub-rwnded to rom 2 dj qwrtz 
froctres cmm ot 1 0-30 degrees fron hriz , very pr 
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M1 REEOYERY HII recovery 112 8-13 0'1 
Total depth dr i I led 13 0' 

Note behole 44393 ori inolly drilled to 12 O', abordoned, 

crre kyle BH40405K 14 3-5 0'1 token rm origiml 
borehole 

P moved 3' south md rebi 9 led This Icg r resents rebi Iled 

Vdose Ion Kmitcring borehole Construction listed Below 
Bmtoni te 2 2'2 5' 
SI IICO sond 2 5'3 0' 
Stlrcaflarr 30'-42' 

Batton Bentonite 4 2'- 6' O' 

Bentonite 7 8'- [?l 2' 'I 6' 

SI Iico sand 4 6'-6 7' 
Si Iico flw 6 7'-7 8' 

Grout 8 2'-13 4' 
Total Depth Neutrm Access Tube l.2 9' 



I ' No REMlVLRY No recovery 10 8-2 2'1 

sn Gmveily sond with sone silt md troce cloy (2 5-4 5'1 . 
Dtrk reddish barn 12 5 IR 3/31 Grovel 0 6-1 3 cm 
quicr to sub-mylor  SO^ f g to c 9 ,  feI&pthtcJ 
ongulw crly sorted 
Grovel br hd 661 S i l t  61, Cloy 21 
No recovery I3 0-4 2"l 

...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... - ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... 
::i::: 

Ea .. .. 0 .... 
OO... ....... ....... 

..o..o. ...*... ..... 0. ... .o. 

0. 
..o..o. .. 0 .... ....... ....... ::A::: ..... 
;ifpi ....... .... 0.. 
..o..o. . o.... ....... ....... ....... .... 0.. ....... ..... 0. 
..o..o. 
..**.e. ..... 0 . 
..*..I. * . 0 .. 0. 

. * 0.. .. 

rn .. o.... .... e.. ....... ..o..o. 
..0.0.. ....... ....... ....... .. O.... 
e-..... ....... ....... ..... 0. ... O... ... 0.0. .... 0.. . . -0.0. 
..o..o. 
.e*.... 
..0..-. .eo..o. .. o.... .... 0.. 
eo..... ....... eo..... ..... 0. 
.0-..0. 

Smd with me gwel trcce of silt md cloy I4 5-5 1'1 
Ye1 lowish brom 110 fi 5/61 Grovel rounded. noderotely 

til RECDVRU mmq 15 1-5 2'1 
Smd with me silt ord troce cloy 15 2-5 9'1 Strong brown 
(7 5 M15161 sand poor1 gdd, subm lor to very 

fds r troce of biotite md hornblend 
Sand !!( Silt ?I4 Cloy 11 

Sady Gravel with scne cl ord silt 15 96 2'1 Strmg 

&rounded to SJb-a-tq~Ior Sod moderotel gded 

ulr, very co1corecus colickl pbul E nt quortz md 

brom I7 5 fl4161 Grove T 14 cn, froctured by drilling 

sh-o ultr to very-njultr Abudnt ytr I f  z, md eldspo; 
troce 1 totite, bmblmd, colcite cment 

t 
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m Grovel 441, sond $1, Silt 51, Cloy 51 
Gmelly sond with troce silt ord cloy 16 2-9 5'1 Hod 
pkd, strong brain [? 5 IR Y61 Grovel rod pded 
rudd, 1-3 M dimeter, frcctured by dri I I ing Smd f g , 
to c 9 ,  well-groded, sh-rded to mgulor Owfz md 
feldspx oblndant with troce OF biotite and hornbled ha3 
CORCLIII kovel 2911 sard 6n, Silt 31, Cloy 11 
No recovery I? 7-8 2'1 
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9l hd with me govel ad silt with trm cloy I10 2-11 4'1 

hve l  ply groded, 1-3 cm sd-rwnded sard nod gded, 
d-oqulr to ongolor, f to c 9 Aturdmt rptz an3 
felds $I@ biotite m! hornblend Aturdmt colcite 

Cloystone with SOD? smd md silt 11 4-14 2'1 Top cf 
Bedrod 11 4' 11 ht olive yoy 15 7 5/21 to dusky ellow 

appears wssive Nell-sa-ted, calcite present, non-frroble, 
~oist sard moderoiely sorted sub-rouded, clew froctlred 

rtz oiffi with troce rf dork netowrphic goiffi Iroce 
Fxotgrtd fitx ravel Sard 9 1  Silt lo!, Cloy 811 
No recovery 111 8-92 2'1 

lotol D q ~ t h  Ori I led 14 20 

centn p" Grovel 

I5 7 6/41 an3 ligh? olive brow? 15 7 5/61 Bottled i edding 

Smd 78& Silt E, Cloy 21 
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l?T3-16 4’1 11 t olive brown I2 5 7 5/31 to light 
bm~ish gay (2. 1 1 6/21 with el lowish brown 110 YR 5/81 
iottling iw visible hdin le-oxik stoining on froctlre 
sirfoces throughout interva 9 hi te col ick nodules present 
ot 9 2’ on3 I1 8’ SI ight ly SI  I ty fron 11 3-11 55’ rnd 
15 0-15 2‘. troce &-oxide stoinirn mist 
i@ S I  it, 9~ cloy 

./ 

No recovery (I 05-8 75’1, Ill 55-11 75’1 
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I I Asphalt 10 D-0 3'1 

MI RECOVERY No recovery 14 25-4 6' I 
sol$ Gravel with sax silt ad trace cloy I4 66 9'1 
Hotrix brcwnish yellow 110 IR 6/61 to pole ellcu 12 5 7 
7/31 Grovel and scnd are os reference in I ervol 
I1 2-4 25'1 above Trace coliche present, especiolly os yin m t i y  govel Hoist 
911 Gravel, Smd, 13 Silt, 51 Cloy 

No rec~very I5 4-5 6'1, 16 2-6 6'1 
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ELLVATON: GC 

WELL 4-86 

SUMMARY 
335 '  tOUNO L M L  

TOP OF CASING - 
:ONSTRUCTION TIME LOG: 

I n r r ( T  

-- -- -- -- 
WELL DEVELOPMENT 

w16.75' 
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=I=- 
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CO N S ULTi N G H Y 0 R OLOG I S TS - G EO LOG I S 7 
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DRILLING FLUID %;on 

:ONSTRUCIION TiME LOG: 
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-- I 1-1- 

1-1-1- 

WELL DEV~LOPMENT 
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silt md yovel, wt plmt debris in upper 0 3 f t  

P he os obove 
2 h e  os above 

I RAY os above with decrease in govel froction with depth 
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WELL CONSTRUCT 

WELL - 
ON SUMMARY 

1320 
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COMMENTS: 

% Lxcer crrancercd du&w drilling. 

Tm of s u i d t s s  SKcCl W k :  2.50' 

cave fw 7.D co 12.90' 

CONSULTlNG HYDROLOGISTS-GEOLOGIST! 
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WELL 'l-86 

WELL CONSTRUCTION SUMMARY 
5723' COORDS: LLLvAT~ON: GROUND L M L  

TOf O f  CASING 5725, M' 

CONSlRUCTlON TlME LOG: 

DRILLING: 7k" 

-I--1-1- ---- 
1025 916 9/6 IO% 
103 9/6 9/6 109 

9/8 9/18 1xx, 1033 

1025 916 9/6 IO% 
103 9/6 9/6 1050 

9/8 9/18 1xx, 1033 

#ELL DEVELOPMEKT 
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:lATSl[WE 11 t brolnish oy 15 M16/ll to 11 t hln 15 45/61 Est piost 
n 2 %  to high re iron stoiniy oh!! irun concretions %re ccrb 
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12-66 WELL 1 :.: ... 
... ... .. . 
:. . :.:. LOCATION of 

WELL CONSTRUCTION SUMMARY 
LLLvATK)~: GROUND L M L  5788' 

5790.50' 
COORM: 

TOP Of CASINO 

t*S 

DRILLING: 
w w w  
9/6 1315 9/6 74" aypCr --- 

I-I-I- 

1 7 1 - i -  
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WELL DEVELOPMENT 
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CONSULTING HYDROLOCI STS- GEOLOG IST 
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SILTY Uh1SlME light 0 1  ive py 15 Y 6/11, S I  ightly weotkd, S I  ightly frioble M~ng 
o~peors iossive 

SIlTr UNSTUiE he OS above 

SILTY MISTUiE Sane os above, S I  It fmct ion decreases in s~ddle cf interval, but 
illcreases again ot bo th  

SILT1 UAISTM h e  OS above, sone crrbonocears noterial IprDbably wood frogrent1 

No WE 

ClAYSTaJE [ I  t olive qruy 15 16/11 Slightly weother 
B d IIXJ .. appars - . . .  i a w e  Tm Iran stoinirg 
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lpHlsTM Sole os obove interbedded with ver thin loyen of Silty Cloystone One 
4 in secticn of ned gruined Sm i tom 

MElW h i s h  
frioble, !8q not evident 

to olive goy l51R 411 to 5Y 4111, md rceathered, slightly 

XA'ISTNE h i s h  oy to olive goy 15 M1411 to  5 'I 4111, nod weothed 
sli$tly 7 ride, bedding not evident he silt, trm vF6 sad in very 
wTl bodies IrOce iron stoining 

$ne os obove, sow SI It XArSlM 

NO WE 

RATST[)IE Sole os obove 
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to slightly p" rtable Bedding not evident Sone cnfbonocm aoteriol cnd 
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WELL CONSTRUCTION SUMMARY 
5&6' 
58L8.22' 

~LCVATIDM: GROUNO L c V n  
TO? OF CASINO 

CONSTRUCTION TIME LOG: 
r lNlSM - 

WftuE 
1986 
8/19 1610 

-- - I -  
5 c  

358 
9/3 
9/17 1100 
7- -- 
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WELL DEVELOPMENT 
scc Gel1 DwelorEmt bra- shctc. 
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SILTY UhYSTINE Pale ye1 lalish tram 110 IR 6/21 Est plust md S ~ R  imn stoinirg 
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WELL CONSTRUCTION SUMMARY 
W7' LLEVATDII: GROUND L m  

f O ? O f  CASING 5869.69' 

. .  
DRILLER- 

15865 U. 5th hruc 

Golden, 0.3 (Jim Horn) 
M i l e  B57 

LlNU RUlO Nae 

SURFACE USING -s;ip" .* 5' SK-1 V /  lock inn 

WELL DESIGN: 

-- 

CONSIRUCTION TlWE LOG: 
I I FINISM 

I-I-I-I- 

CONSLJLTING HYDROLOCI STS - GEOLOGISTS 
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WELL CONSTRUCTION SUMMARY 
5869' LOCATION of C O O R D S ~  ELCVATQN: GROUND L M L  

9tl339 fl zlrus aqa. TOPOF CASING 5870.69 ' 

I :  
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! DRILLING SUMMARY: 

TOTAL ~ 9 7 ~  Uell: 13.98' Hole: 19-20' 
BORLHOLE DIAMETER 7t" 

. .  
DRILLER bBmthcraG. 

1S865U. 5chAvuuc 
Colden. CO (Jim born) 

Pull rose b i t  
RIG M i l e  8-57 

ORlLLlNG FLUID 

HY D RO- S E A  R C H RENO. OEWER 

~~ 1 CONSTRUCTION TIME LOG: 

--- -I=(- 
I-I-I-I- 

WELL DEVELOPMENT 

I 

COMHLNTS: t 
- .  I 

Gater enmuatered at 4.8' durix d r i l l < x .  ! 

m g  steel c a s i l p :  1.69' 

(ivt fmn 'ID to 15.25' 

I 
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WELL 
COMPLETION 
INFORMATJON 

F o r m a t i o n  o f  C o m p l o t l o n  Vallev 
C a r i n g  Y a t o r l a l  Sch 5 ,  Tvpe 3 1 6 ,  TF: 
 croon ~ a t o r i a ~  0.010" wire w r a p .  

0.10 I n r t a l l o d  June 9, 1987 

0) , o c a t j o n  tiockx7 Flats Plant. , Landfill ~ Area 

F i l l  Alluvium 
Stainless c a s i n g  ~ i a r n o t o r  2" ID 

Steel 
Jy pe 316, TFJ S u r f a c o  C a r i n g  D l a m o t o r  5" ID 

St.ainless Steel A p p r o  

Well No. - 
E l o v a t i o n :  Ground S u r f a c r  5 8 8 7 . 6 9 '  

l o p  o f  C a s i n ~  5884.69 ' 

Ground Surfaco 

S u r f a c o  S o a t .  
M a t o  ial:  I Portland Type I &F L o n g t h  ( I t . )  

I-IB 0 n t o n  i t I 1.00 ] S e a '  
L o n g t h  (11.) 

F l l t o r  M a t o r i a l :  - 
3242 Silica Sa 

F l l t o r  P a c k  
L o n g t h  ( I t . )  I- 
B a c  k f l i l  

B o c k  fill 

B o r r h o l o  
0 i a  m t r:  

7.5" 

M;torlal/ 3/8" V o l c l a v  Bentonite P e l l e t s  
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N F O R M A T I O N  

/ 
. ~ o c r t i o n  Rock\* F l a t s  P l a n t ;  Landfill, 

C o o r d i n r l e r  !! 4 0 u 7 . 6 1  E 21735.71 
T o t a l  D e p t h :  W o l l  O h . O 7 '  

l o r o h o l o  3 . 0 0 '  

Area W a l l  N o .  t l . - a ? ~ r (  

E l o v r t i o n :  Grounld S u r f a c r  l p F I  7 -78' 

l o p  o f  C a r i n g  5884.55' 

Formation o f  C o m p l o t l o n  

C a r i n g  M 8 t a r l . l  

S C I O O A  Y a t o r l r l  

0.10 I n r t r l l o d  
I n r t r l l o d  B y  S l t o  Y a n a g o r  

CEARP Man- . 
C o m t n o n t s  

F i l t e r  Y r t o r l r l :  
3 2 4 2  Silica S 
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W E L L  
COMPLETION 
I N F O R M A T I O N  

.) 

~ o c a t i o n  Rockv F l a t s  P l a n t ;  Landfill Area W a l l  N o .  42-87 

C o o r d i n a t o r  N 40755.10 E 22430.99 E l o v r t l o n :  G r o u n d  SUr f8c .  585 4 .05 '  
f O t J l  D o p t h :  W e l l  6 . 6 0 '  T O P  o t  C a r i n g  5 8 5 5 . 9 3 '  

Format ton  o f  C o m ~ l o l l o n  Vallev F i l l  Alluvium 
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m x  pe 3 1 6 ,  TFJ 3 u r t r c o  C a r i n g  D l r m o t o r  S c r o o n  Y a t o r l a l  $ 

D i t .  I n S t ~ l l o d  June 10, 1987 o1 ed I I 
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I n r t r l t o d  B y  J. RerPm an Stto Managor  
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CEAAP M- 
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W E L L  
COMPLETION 
INFORMATION 

Q A  BytDate IrL/.&wwm / q-3 y -G5. 
Locatton KocVkv F l a t s  Plant: Land F i l l  Area W e l l  No.  B206989 . 
~ o o r d l n a t ~ r  N 40160.69 E 21739.67 (RFP) E levat ion :  Ground Surface 5 8 8 2 . 4 2 '  

T o t a l  Depth :  W o l i 2 2 . 5 '  T O P  o f  Caaing 5884 .32 '  

Borohollm 2 3 . 6 '  

Forn8tJon o f  Complot lon  Weathered. Clavstone 
Cartng Y a t o r t a ~  Schedule 40 PVC 
S c r o o n  Y a t o r ~ a ~ .  Schledule 40 10-slotted PVC 

0.10 I n S t ~ l J o d  04/20/1989 
In r t8 l lod  By R*T. Irreat 

G o lo  g ir t 

Car ing  Dlamotor 4 1/2" O . D .  
- 

CEARP M.nrg.r 
Y 

Commontr  Set s tainless  s t e e l  central izer  from 2 1 . 1 0 '  to 22 .30 '  below ground surface 

3 . 0 '  Protective casing stick-up n 

Surfac. Cas 

Boroholo 
DIamo t or: 

7 1 / 4 "  

.b I 



f 

0 

0 

i c  

0 

0 n 
m 

N m 
a 
n 

-I 
Q 

n m 

0 
0 m 
n 

F 
t- 
0 
n 

(0 
t- 
m 
n 

P 
E m n 

0 
F m 
n 

n 

n 
t- 
m 

r 
f- 
m n 

\ 

thi' Imrnatd beddry p x  114 in K;y, dl silt 
La- /- - A\ 



I 

^ ^  
c c  





mnn 

mna 

t l R U  

8llU 

imnn 

I[-/--] E /--/- 
.... 5: /--/- 



m 

la 





WELL 
COMPLETION 
INFORMATION 

QA ByIOate &Q',#,+ ,&A;,-& ) </-3k - f 7  
Cocat lon Plant: ' 11  Area W ~ l l  N O .  B207089. 
C0ordln.t.r N 4CllS.58 E 217L?.5L ( P s P )  Elovation: Ground S u r f a c e  5583.07 '  

t o t a l  D ~ p t h :  W a l l  54.0' Top O t  CJ8ing 55g4 .95 '  
Borehola 60.0 '  

F o r n 8 t l o n  of Compiot lon Unweathered Sandstone 

Scroon  YatorlaJ. Schedule 40 10-s lotted  PVC surface Casing DIamotor 8 5/8"  O.D. 

Inst8ll.d By 3.T. Treat y Stto ~ a n a g o r  

Casing Yator la l  Schedule 60 PVC Ca81ng Dlamotor 4 1 /2"  0.D. 

oat.  ~ n s t a i i o d  04/ 2 5 /  1969 A p p r o r o d  By %7'//  /A/./ r-fl-4 

G O O l O g l 8  t 

CEARP Managor 

Commontr  Set stainless sceel centralizer from 51.6' to 53.8' Selow Eround surface 
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W E L L  
COMPLETION 
INFORMATION 

' a A  By/Datc ,&2,m- .-. ,/ L/--/P --E7 

7 1  B e n t o n I t e 

4 
F i l t e r  M a t o r i a l :  - 
i5-&0 S i l i c a  

s ana 

F i l t e r  P a c k  
L e n g t h  ( i t .  

L o c a t i o n  Roc'k.7 F l a t s  P l a n t :  S o l a r  Pond Area 

T o t a l  D e p t h :  w.11 1 4 . 1 6 '  ~ o p  o i  c a r i n g  5937.07' 

W o l l  N o .  S?Q&@ 9 
c o o r d i n a t e s  IJ 36154.2;; 2 2277L.7; !X'P) E l O v r t l o n :   round ~ u r t a c e  5 3 3 5 . ~ '  

B o r e h o l e  2 2 . 2 '  

F o r m a t i o n  o f  C o m p l e t i o n  Colluvium 

C o r i n g  M a t o r i a l  Schedule 40 P V C  C a r i n g  D l a m o t e r  L 1 / 3 "  O . D .  
S c r e e n  ~ a t e r i . 1  Schedule  40 1 0 - s l o t t e d  P V C  
D a t e  I n a t r l l o d  04/17/1929 
1nrtal l .d BY 1 l . E .  M i l l e r  

G e o l o g i r t  
CEARP Manaqer 

C o m m e n t s  % t  s t a i n l e s s  s t e e l  c e n t r a l i z e r  f r o n  1 2 . 5 9 '  t o  1 3 . 2 4 '  belori ?round s u r f a c e  

3.0 '  P r o t e c t i v e  c a s i n g  s t i c k - u p  

T O O  of C a r i n g  1 . 6 7 '  

4 / / 1 1 / / f  / / /  

Ground S u r f a c e  

S u r i a c o  S o a l -  
M t o r  i a  1: 

V o l c l a v  ?rout  

S u r f a c e  
S e a l  

2 - 4 0  L e n g t h  ( I t . )  

t 
D l a m  e t o r :  

I 

T o t a l  D e p t h  
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COMPLETION 
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WELL 
COMPLETION 
INFORMAT ION  

:. % -,- ,F ;- .- Q A  By/Date ma /4-/3-84 
L o c a t i o n  RoKkV Flats P l a n t :  Solar  Ponds Area Wol l  NO.  B208289 . 
Co0rdln.t.s N 367kc .93  E 23188.76  ( i p p )  Elovrt lon:  Ground S U r f J C O  5 8 5 0 . 7 '  
T o t a l  Depth: W.11 1 6 - 1 6 '  T o p  o f  C ~ r l n g  5852 -95 ' 

B o r o h o l o  19*00' 
Forrnat lon of Cornplotlon W e a w e d  Clavstone 
 sing M8tOr l8 l  Schedule 40 PVC c a s i n g  ~ ~ J m o t o r  4 1 /2"  0.D. 
S c r o o n  M a t o r i a l  Schedule 4 0  1 0 - s l o t t e d  PVC 
0.10 Inst8ll.d 0 4 / 1 3 / 1 9 8 9  A p p r o v o d  B y  

~ n r t a l l ~ d  eY K.E. Miller 

s u r f a c e  C a s i n g  DiJrn0t.r 8 5/8" 0.D. 

G o o l o g i r  t 
CEARP Managor 

cornrnOnts Set s t a i n l e s s  s t e e l  c e n t r a l i z e r  from 1 4 . 2 8 '  co  1 5 . 5 3 '  below %round s u r f a c e  

2 . 7 '  P r o t e c t i v e  c a s i n g  s t i c k - u p  n 
T O P  or C a r i n g  2 . 2 5 '  

Ground'Surfrco . 

S u r f a c o  So.1.- 
M a t  a f ial: 2 . 3  D o p t h  ( f t . )  

' I  
Fl l tof  Matorial :  
1 6 4 0  S i l i c a  
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3oR 

DHISTM he OS above, ot base Irm stoining iweoxs a#l sore 
stoining decrease to rn colm mterrol 

aArsian Sone (IS 'obove 1m d co~c[~m Poterioi ot top o f  rn- 
tervol, acre at base kcreox in iron stoining old kj 
stoining ot be 

Toto1 Drr I led Oepth T 16 3' 



WELL 
COMPLETION 
INFORM AT10 N 

(' QA ByIDate 3--& 4 
Locatlon Rocdv Flats Plant: S o l a r  P onds Area W e l l  N O .  B208389 

Elorat lon:  Ground S u r l a c o  5876.80' c o o r d l n a t o r  N 33699.63 E 22434.111 (rSP) 
T o t a l  D o p t h :  W e l l  9.05' f o p  o f  ~ a s ~ n g  5878.66' 

?r L -7 
Boroholr  16.30' 

Format lon o f  C o m p l o t l o n  Colluvium 
Caslng  Mator ia l  Schedule 10 PVC c a s i n g  Dlammtor L 1 /2"  O.D. 

0.10 Inmtal lod 04/19/1989 A p p r o r o d  By 
i n ~ t a i i ~ d  e Y  K.E. Miller J Slto Managor  

S c r o o n  ~ a t o r t a i .  Schedule 40 10-slotted PVC S U r f J C O  C88tn motor  8 518'' 0.D. 
/ l / & M L 4 v f  ' 

Goologlr t  
C U R P  Y u u g . 1  

C o m m o n t r  Set stainless steel centralizer from 7.25' to 8.8' below ground surface 

Ground Surfaco 

t " " ~ " " a  

I Flltor Yatorlal: - 
116-40 Silica 

sand 

2 . 9 '  Protective casing stick-up 

f o p  of C a s i n g  1.8-6' 

t h  

B s c k f l l l  
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Totol Orllld oepth 33 2' 



*.' 

W E L L  

INFORMATION 
C O M P L E T I O N  

L 

. QA By/Datc // /+/ 7-24 
LOC8t ion  K&kv F l a t s  P l a n t ;  So lar  Ponds Area W O I I  N O .  R 7 O P L P 9  

I\ * C 0 o r  d in8  t o  I 3 ~ 0 9 5 . 2 9  E 2 2 5 3 5 . 7 i  (?JP) Elevat ion:  Ground S u r f r c o  5876.30' 
T o t 8 1  D o p t h :  W o l l  30ab9' f o p  o i  c a s i n g  51378.34' 

B o r o h o l o  3 3 - 2 '  
F o r m r t i o n  o f  C o r n p l o t i o n  Weathered Clavstone 
C 1 8 l n g  h f 8 t O t 8 8 l  S r W P  40 p v c  c a s i n g  o i a m o t o r  L I/?''  
S c r e o n  M 8 t o r l a l  Schedule 00 10-s io t ted  PVC 

D r t o  In8t.ll.d 04/14 /1989  A p p r o v e d  B y  & A// P - / 9  //-A\ 
SI:. M i n a g o r  

CEARP Managof 

~~~~~l~~~ B y  K.E .  H i l l e r  fl 
G o o ~ o g ~ r t  

~~~~~~t~ Se: s t a i n l e s s  s t e e l  c e n t r a l i z e r  f ron  29.2C' t?  3 0 . 5 3 '  below ground s u r f a c e  

3 .0 '  P r o t e c t i v e  cas ing s t i ck-up 

S u r f a c e  S o a l  
M atOrl81: 

D l a m  t e r: 

B a c k f i l l  M a t e r i a l :  

t h  





WELL 

INFORMATION 
COMPLETION 

OA ByIDate .&fi-j/&-- / J  - 3  5- -87 
,I -. e 
9 *-;) 

Loeatbon Roc& Flats Plant: Solar Ponds Area W O ~ I  )to. E308589 . 
, 

\--, 

Coordlnator  N 38616.83 E 22377.09 (WP) E l o v ~ t l o n :  Ground Surfmco 5856*5' 
Total  Dopth :  WolL  5.07' f o p  o t  CJslng 5858.35' 

9 .6 '  Boroho l r  

Fo rnJt len  o f  Complotlon Vallev Fill Alluvium 
CJSlng Y ~ t o r l ~ l  Schedule 40 pvc CJSlng   la motor b 1/2" 0.D. 
Scroon Y J ~ o ~ I ~ J .  Schedule 40 10-slotted PVC motor 8 518'' 0-D. 
0.1. I n 8 t ~ I l . d  04/19/1989 Approvod B y  

InStJ1l.d B y  K.E* Hiller *nagor 

CEARP M 8 - v ~  

d P &  

G o o l o g l s t  

CommontS Set stainless steel centralizer fron 3.62' to 4 . 8 7 '  below ground surface 

3.1' Protective casing stick-up n 
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WELL 
COMPLETION 
INFORMAT ION  

3 . 0 '  P r o t e c : i v e  c a s i n g  s t i c k - u p  

T o o  o f  C a s i n g  2 . 0 '  

S u r f a c o  S o a t  

0 lam t I: 

Filtor P a c k  
L o n g t h  (11.) 

.- 

p - - L . l r l l  .. _ .__ ._  ,.= 1/4" V o l c l a v  benronite Dellets and sloueh 



l M R i  



1 

ono 

OllD 

0/1a 

M f l Y  

30103 

ArSTailE Sore os above Idme intervol 8 9' to 8 9'1 
>5ox clay 

ISPHFtE NoswplE 
Toto1 Drilled kpth = 14 4' 



WELL 
COMPLETION 

I .  

INFORMATION 

/AI/ f f i  )4!/-3 y-8 /y 
I 

onds Area W o l l  N o .  E208789 . Lotat lmn -: S o u  
Coord inator  N 38771.39  E 21350.22 (wp) E l o r a t i o n :  Ground S u r t a c o  5907 1' 
Tota l  D e p t h :  W.11 12 .32 '  T O P  of  ~ a r ~ n g  5909.d3' 

Format lon o f  Complot lon Colluvium 

Scroon  Yatorlal .  Schedule 40 10-s lot ted  PVC 18rnot.r 8 518" 0 - D .  
Dato InrtalloFf 0 4 / 2 4 / 1 9 8 9  Approvod  B y  f l l 1 9 / 1 ~  J 

In r ta l lod  BY K.E. Mil-ier S I ~ O  ~ a ' n a ~ o r  

..- , 

Boroho l r  1 4 s 4 '  

Car ing  Yator la l  S r h P d t t l r  40 PVC C j ~ i n g  D18mOt.r 4 1 /2"  0 . D .  

G 0 0 l O  gi r t  
CEARP M-r 

C o m m o n t r  Set  s t a i n l e s s  s t e e l  c e n t r a l i z e r  from 1 0 . 1 2 '  t o  1 2 . 1 7 '  below ground s u r f a c e  

.. !? 

3 . 0 '  P r o t e c t i v e  casing s t i c k  n 
T o p  o f  C a r i n g  1 . 9 3 '  1 
T 

Boroholo 
D l a m  t r: 

7 1 / 4 "  

uriacm C 
opth ( I t .  

.- 

'UP 

Top o f  S c r o o n  Doptl 

B o r o h a l o  
T o t a l  D o p t h  
trt.1 

r i n g  
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'-7- 
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-/--, 
'--/- 
- / - - 1  

'-7- 
- / - - 1  

'-7- 
- / - - I  

'-7- 

lotol Drilled bth = 12 0' 



WELL 
COMPLETION 
INFORM AT10 N 

- 1  
c-:2: OA BylDate // k H  G-L /4/-2/p - 'Fc3 

LOC8tlOn P U ' S ~ I ~  7 Ppnds Area W o l l  N o .  P209989 
c o o r a l n r t O s  N 3253G.65 E 2i547.3i CllSP) E l o v r t i o n :  Ground  Surtrco 5698.1' 
t o t 8 1  010th: W o l l  9.58 '  

f o p  o i  Cas ing  59ClO.40 ' 

B o r o h o l o  12.0' 
F o r m a t i o n  o i  C o m o f o t l o n  Colluvium 
Cas ing  ~ r t o r i r l  Schedule 40 PVC Casing ~ 1 r m o t . r  b 1/2" 0.D. 
S e r o o n  ~ r t o r i r l  Schedule 40 10-slotted PVC 
D r t o  I n s t r l l o d  04/26/1989 
Inst. l l .d eY K.E. Ffiller / si10 u a n a g o r  

~ u r t r c o  Cas lng  D I  m o t o r  8 518'' 0.D. 
A o p r o v o d  B y  4#7fl,/,A& /-a4 

Goo iogts t  
CEAAP Manrgrr 

cornrnontr  Set stainless steel centralizer fron 8.2' t o  9.45' below ground surface 

. .. 

,3 .0 '  Protective casing stick-up 
i - l  

t h  
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0 Wf killed nith center bit No sarple recovery 

IlTl RAlSTM Oark ye1 larish barn 110 IR 4/21 Iron stoining bd, low 
plasticity, dry 

IN UAISTM Oark yellarish b m I10 IR 4/21 to light bmm 15 15/61 
to 01 ivt block 15 7 2/11 hlctrm aoteriol SI iht KI 
reoction Troce c g to f g md Very stir, I& plus. 
ticity, slightly d31p 

ILT7 UAISTM he us h v e  - olive bld 15 l 2/11 Tm c g to f g 
*sad tbrd IOW plusticity, s t q  HCI ration Icol- 

ccrawsl, dry 

Total Or i  I led 4 t h  = 28 0' 



W E L L  
COMPLETION 
INFORMATION 

a t s  Plant :  Solar Ponds Area W o l l  No.  P210089 
C o o r d l n ~ t o r  N 33579.31 E 21538.57 Elovat lon:  G r o u n d  Surtaco 5698 .0 '  
T o t a l  D e p t h :  w.11 22 .93 '  T O P  o t  ~ a r t n g  5900.40 '  

Boroholo 2 8 * o '  
Forma  t I o n  o f  co m pi. ti0 n 

C a r l n g  ~ a t o r l a l  Schedule 40  PVC Caring Dlametor  4 1/2" 0.D. 

Weathered Clays t one 

S c r o o n  YatorlaJ. Schedule 40  10 -s lo t ted  PVC 

0.10 I n r t a l l o d  04/25/1989 A p p r o v o d  B y  
Inata l led  B y  K.E.  Miller S I ~ O  ~ a n a 9 . r  - 

Sur faco  C a r l n g  Dlamotor  8 5f8" 0.D. 

Goolog l r  t 
C U R P  -r 

C o m m o n t 8  Set s t a i n l e s s  s t e e l  c e n t r a l i z e r  from 2 1 . 5 3 '  t o  2 2 . 7 8 '  below ground surface  

3 . 0 '  Protec t ive  casing stick-up n 

? 

Surface C a r l n g  qz 
f o p  o f  C a r i n g  2.0' 

Ground Surtaco 

F i l tor  Pack 

3oro ho lo  
) lam tor :  

7 1/L" 
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SilV RATSTONE iyi Behock 
I t Cloystm - mOd olive bruin I5 r 4/61 Consol , very 

st I IOU plost ici ty, streds OT do-k ye1 larish m a y  
/-7- I10 Th 6161, 6y 
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WELL 
COMPLETION 
INFORMATION 

A ByIDate -9 5--B"/ 

Elovmtlon: Ground S u r f a c e  5 6 7 3 . 2 '  
kvZf?a<< P%l?PoiyArea W o l l  No. U2J0389 

Coordinator N 3S710.01  x 22016 .16  (WP) 

T O P  o f  caring 2 . 1 2 '  

T o t a l  D o p t h :  W o l l  2'*35' 
Boroholo  2 8 ' 5 '  

Formmtlon o f  C o m p l o t l o n  Weathered Clavstone 
C a s ~ n g  Yator l la l  Schedule 40 PVC C a r i n g  ~ ~ a m o t o r  4 1/2" O . D .  

S c r o o n  Y a t o r l a J .  Schedule 40 1 0 - s l o t t e d  PVC r 8 5 / 8 "  O.D. 
D a t o  In8tal iot l  0 4 / 2 4 / 1 9 8 9  A p p r o v o d  B y  
I n r t a l l o d  B Y  K.E* M i l l e r  S l t o  Mdnagor 

G o o l o g l r t  
CEARP Managor 

Comm.ntr  >et  s t a i n l e s s  s t e e l  c e n t r a l i z e r  from 2 2 . 7 5 '  t o  2 4 . 0 '  below ground surface  

: i c k - u p  

1 
a or. h a l o  
D l i m o  t or: 

7 1/4"  

OP o f  S c r  

7 
I 

on Doptq:  1 3 . 6 1 '  
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*.' 

S c r 0 . n  ~ 8 t o r t . i  Schedule 40 10-s lot ted  
0810 I n r t a l l o d  06/20/1989 
1nrtal l .d K.E. ? ! i l l e r  

G o o l o g i r t  

C o m m o n t r  Set s t a i n l e s s  s t e e l  c e n t r a l i z e r  

$VC ~ u r f a c o  c a r i n g  ~ a r n o ~ o r  8 518''  0.D. 

A p p r o v o d  By + b u / d & J H a  
It0 M8n8QOr  

CEARP Managrr 

J 
from 7 . 2 5 '  t o  8 . 5 0 '  below ground surface  

~~ 

' 3.1' P r o t e c t i v e  casing stick-up 

7-- 

Surtae.  S0.I 
M 8 t 0 I t 8  1: 

Volclav grout 

D I 8mote  r: 

W o l l  T o t a l  

F i l to r  P a c k  
L o n g t h  (11.)  

Back1111 M a t r r l m l .  i/L" Volclay ~ e r . : o n i t e  p e l l e t s  and slough 



x I- 

8 



C 

(=3 OA 6y/Dat0 -i/.'.-- /& 
LotatimnRockf F l a t s  P l a n t ;  O r i g i n a l  P 
coord ln8 t . r  N 375L6.69 E 2 3 5 7 3 . 8 1  
T o t a l  Dopth :  W.11 8 - 2 5 '  

i r  

LT 

~ l o r o h o t a  9 . 4 '  
Formatton of Cornplotton COllUViUn 
Car tng  ~ a t o r t r i  Schedule 40 PVC 
S e r e o n  Matertal .  Scheduie 40 1 0 - s l o t t e  
D a t o  Inrtallod 0 6 / 1 3 / 1 9 8 9  
Inrt. ltod aY S . P .  C a q e n t e t  

G o o l o g t r t  

Commontr  S e t  s t a i n l e s s  s t e e l  c e n t r  

WELL 
)MPLETION 
:ORMATION 

/ J-,O Y 
> c e s s  Was':avoIl N o .  5,-3 7 1  789 

Elovmtion: G round  S u r l a c o  T 9 1 7  3 '  

T o p  o f  C a r i n g  5Y20.01' 
K3 

Lizer fron 6 . 9 2 '  t o  8 . 1 3 '  below ground s u r f a c e .  

3 . 5 '  P r o t e c t i v e  c a s i n g  s t i c k  u p  

t h  



n n  

n n  

mn 

I I 





-. .. 
c c  



Mol [)ri I led bth : 31 85' 



C ommont I 

3.0' P r o t e c t i v e  c a s i n g  s t i  

T O O  o f  C i a i n 9  1.8L' 

. c k  up 

oroko lo  
I (am t e I: 

7 1/L"  

and s10 



P, 04 FAX NO. 9668663 

---------------_-I I@ Gf 

6 6 8 6 6 3  0 2 - 0 1 - 9 4  0 5 : 3 7 ~ ~  ~ n n r  J + - -  



e WELL 
C 0 Id P LET IO N 

INFO R MAT10 N 

Commonta 

3 . 0 '  P r o t e c t i v e  cas ing  s t i c k  up 

lam t e I: I 

I I 

I - 

3 I I 



YlRt 
BHIN 
SIlI 

I 

I- 
C K  z w  w >  u o  

L K  
e :  

I 

I i 

C J  
u c  
W D  
W U  o w  ul-  w z  U W  

m f i  

mn 

nn 

4)R 

mn 

in11 

r 
r 
n 
F 

1 

F 
0 

r 

u 
)1 
n 
r 

1 
r 
F 
n 

D 
I 
P 
in 

F 
m 
F 
10 

m 
m 
F 
M 

t- 
m 
F 
y1 

lo 
m 
F 
n 

a 

n 
.m 
F 



I 

z w  Y >  
0 0  
L O  
Y Y  L R  

c a  

T 
11 
c 
n 

11 n 
c 
n 

N m 
P 
1 

4 
(1 
c 
n 

0 
I7 
C 
n 

P 
N 
P 
n 

m 
N 
P 
n 

k 
N 
c 
n 

Io 
N 
P 
n 

n 
N 
P 
n 



L Y 

s 
W 

f 

/I 

! 
I 

C C  

urn t t  
rnlufm 5 =  C T  

B X  ODGIRCIIOI 

T 
N 
E 
n 

m 
N 
E 
n 

N 
N 
E 
n 

1 
N 
E 
n 

0 
(v 
F 
n 

E 
1 
E 
n 

m 
1 
E 
n 

k 
4 
E 
n 

Io 
1 
E 
n 

n 
.4 
F 
n 

- - /- 
(-7 
- /- 
'-7 
- /- 
'-7 
- /- 
- /- 
6-7 

- /- 
- /- . 
- /- . 
- /- 
- /- 
- /- 
- /-. 
- /- . 
- /- 

,-- 

,-- 

,-- 

,-- 

I- - 

I -  - 
I - -  

,-- 

,-- 

I -  - 
__. 

Totol Qsth ot 29 2 Ft 



I 
I 

un 
I ! 





I STATE WWE COORDINATE TOTAL EPTH IFTI 10 I GRWH) ELEYATION lfTl 5801 19 PROJECT WR SITEUIOE 

c u  z w  w >  
0 0  
a o  
w w  n u  

I 



* _ I  

w >  
o w  
u t  w z  

a c  
> a  

a u  

aAYEY SILTSTON Cloyey Siltstone kith m e  Sand Sam os hove Irderence 
intervol 8 8’ to 9 2’1 
21X smd. 4fl SI It. 311 cloy 

1 NOTE 0’ 2’ extro cm recoiery 
\ 

loiol Drilled Oepth 1 10 I’ 
NOTE Toto1 bpth of Cffiing L 9 73’ 

Bottoo Deoth of Filter Pock I 10 1’ 
Tap of  1t-4 sond Bockf I I I = 10 1’ 



en: z w  w >  
0 0  u 0  
w w  an: 

< A  
a 4  w >  > a  o w  
Lle 
w z  U H  

20121 

10141 

I50 14 

c c  



BAYSTME 1~ of Bedrock ot 10 0’ 
Cloystone with sone Silt m d  troce Sard Pred yellowish 
groy (5 Y 7/21, dmp, nod frioble M y  brden Idrilling 
irducdl nod indurated 

\ 
Trace sond, +15X SI It, +E58 cloy 
No recovery, lost core NO SWFtE 

CLAYSTONE [lo stone Hith sone S I  I t  Some os obove [reference tntervol 
10 b’ to 10 8’1 
Troce of sad, +/-I58 si It! +/-E51 cloy 
No recovery, lost core 

\ 
NO SMPLE 

Toto1 Ori I led Depth = 13 0’ 
NOTE Toto1 Depth of Cosing I 12 3’ 

Bottom Depth of F I I ter Pock I 10 3’ 
Top of bentonite Eockf I I I - 10 3’ 



I 
^ ^  

SNRE 
MI 
SIZE 

<- I  a <  w >  
> a  
o w  
u c  
w z  a n  

c c  

DR0 

SC Cloyey Sod uith sone Si It and Grovel I red dork ye1 IoGlish 
brocvl 110 YR 4/21 S I  iahtlv ca lcorew Toosoi I omd root 
develcpnt  Grivel p% ‘qucb-tzite, BOX kbblk gize 15 
in ~ sub-rounded to sub-orgulor Sond titi I groded, c g 
froction sub-mylor cportz, yortz i te,  Feldspr, ord i i s c  
rock frq~nis Finer froction sclb-oix~u~or to sub-romded 
quortz, sme Feldspar, troce ntco Saple dry, ueothered, 
med to IOU lostictty 

\ 181 grovel, i; 3 smd, 221 SI It, 26% cloy 
\ 

Smdy Si It uith m e  [lo Pole ye1 lorlish broun 110 YR 
6/21 kwlv oroded. co corews Troce Fe stoinino Sod ! HI 
wed sub-onbul‘or to sub-rouokd wortz  some Feld+r Lou 

lostici ty, h p l e  dr , ueothered ‘ ’ I 

!6% smd, 38% si It, 2 g 1 cloy 
\ No SAMRE No recovery 

Sond S i l t  with m e  Cloy Same os obove lreference inter- 
vel ii 9’ t o  1 6’1 
Silty Cloy wth 5me Sod Froyish brom (5 YR 3/21 to dork 
yellouish broun 110 YR 4/21 Poorly groded, med plostic- 
i ty Sond pred f , sub-ony lor quortz Some reldspor 

colcoreous Troce Fe Troce carbon 
23% sond, 38% si It, 39% cloy 
No recovery, lost cwe 

\ 
Hi 

CL 

and dork mineral izo 9 ton Sanple dry, leathered, S I  ight l y  

\ 
NO SAMPLE 

Si It Cloy wi th sme Sond Some os obove [reference inter- 
YO/  1 0’ to 3 8’1 

CL 

sn 

\ 
NO SAMPLE No recovery, lost core 



m1ae 

I 
^ ^  

SNRE 
WN 
SIZE 

t f c  z w  w >  u o  n u  
w w  @.u 

> A  u c  w >  
> a  o w  
U t  w z  U H  

9/20 

43RK 

C t  

S I  3 t  

c w  0 0  

W R  
PIEZMTER 
CoySTRlcTIol 

k t  

C L L  

Clayey Grovel Hotrix dark ellouish broun I10 YR 4/21 wit1 
sme rod yelloursh browl 11 il YR 5/41 Bottling pow1 
graded Grovel pred quartzites ROX ebble size to Ot 

stainin md nottl iq Sople hrp, neothered, rned plos- 

551 grove I, 43 c I oy 

1 
in Sone scottmd hemotite nohles 5 ome dork goy IN31 

ticity 9 v e r y  sticky1 

Sondy Grovel uith m e  Cloy ond troce S i l t  nod e l l o w h  
brom I10 YR 5/41 Nith dork vellowish oronoe I10 R 6/61 i GC 

ond dark go IN31 nottling 'Grovel pred $ortrite! one 
ebble t o  2 I 5 in , ovg size oprox 1 0 in , sub-ongulor !and f g , Fed rportz, sub-mylor to sub-rounded U per 
ticity, sonple ueotkred 
55% grove I ,  23% smd, 4X s I It, 181 c I oy 

holf of intervol mist, her holf domp Hed to low p ! os- 

\ No SAilPlE No recovery, lost care 
\ 

Gc Sondy Grovel uith scme Cloy ond troce Si It Some os obove 
[reference intervol 12 7' to 13 5'1 \ 

\ 

CLAYSTONE Top of Bedrock ot 14 7' 
Cloystone uith SOE S i l t  Groyish oronge I10 YR 7/41 ond 
ver ple oro e I10 YR 8/21 goding to yellowish roy 15 Y 
no sha-p contocts Core dam, rod induroted to sticky in 
very clo ey tntervols SI iJtly frioble No opporent bed- 

indicedl 

7/21 Interh!ded cloystmes with some si It Gr d otionol - 

ding OF 1 rocture Entire intervol bodly broken Idrill inq 

(l5LT I t, >85% cloy 
NOTE 15' OF e x c m  core recovery in intervol frome 14 0' 
to 17 4' , 

\ 

Toto1 Dri I led De th = 17 4' 

Bottom kpth of  Filter Pock 1 17 4' 
Bockf i I I = None 

NOT[ Toto1 Dept ! of Casing 17 1' 



Ground 
Elevoiion 

n. 
a .  .. 
0 .  

A t IU \r iwn.1 I 

/I r i ser  pipe. 9 

6 ; f i C l y r  
5Lc\ 1.0. of surfoce  casing. 

Type ot surface  cosing: 

!--- &pth of surface .  cosing below ground 

Diamcfer of borcholc 

D e p t h  at borehole 

t4A 
Elcv./dcplh t o p  o Seal. 

Elev./depfh boffom of rcol. 

Dcpin of fop of filler pock. 

Eiev./depfh fop of rcrcencd stclion. 
Type of screened sccrion: 

Type ot scol: 

Type of filrer pock. 

l e  bl to,'& 

\ b  - yo  54Kd 
i 

0. \o slot 

-1 
0 . 1 0  1 Screen openings 

I - .  1 _. -- 
1 I .D.  of scrcrnco sccztoil. 

E ~ c v . / d c p ~ h  bottom of scrrcncd scclion. 
I - L c w ~ n  of blonk s c l i o n .  

Ekv./dcpTn borrom of plugged blonb. 
section 

2 l P C k  

3.30 fl-. 
4.50 ft. 



r 
Y 
0 
0 
E 



x 



K 
3 
0 

Q, c 
' " I  

Y 
P 



n 

A 

z 
0 
i= 
Q 
I- v, 

P 
W 

0 
F 
W 
Z 

I 
0 
[r 
I- o w 
-I 
W 

n 

U 

2 

+ 

Q, + 
G 

3- 
Y 
V 
0 oc 

w 
d 
w 


